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FOREWORD 


it  ri^>.oT  ??  contract  a second  generation  RIW  since 

combined  supply  support  with  reliability  improvement. 
This  report  shows  ^e  interrelationships  and  documents  the  real  life 
surface  the  advantages  of  such  an  intimate  coni»ination. 
Our  experiences  to  date  with  RIW  have  indicated  its  viability  in 

lowering  the  life  cycle  costs  of  military 
tile  same  tune  satisfying  the  ASO  goal  of  improved 
readiness  through  iitproved  supply  support.  It  is  our  opinion 

nmdiiiL'^S  contract's  inherent  contractor  incentives  which 

produced  the  results  documented  in  this  report. 

RIW,  still  in  its  infancy,  has  proven  itself  to  be  an  effective 
procurement  tool  which  ASO  intends  to  utilize  more  in  the  future! 


RADM  V.  T.  EDSALL,  SC,  USN 
COFflANDING  OFFICER 
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► EXECUTIVE  BRIEF 

The  Abex  RIW  contract  was  the  first  RIW  contract  in  DOD  which  in- 
cluded logistics  considerations  as  well  as  priced  out  continuous  re- 
liability growth.  The  terms  of  the  contract  forced  the  contractor  to 
become  vitally  interested  in  the  influences  of  field  maintenance  opera- 
tions and  fleet  support,  both  in  terms  of  cost  per  return  as  well  as 
rate  of  returns.  The  Navy  has  always  had  this  interest  but  is  usually 
frustrated  when  trying  to  change  design  of  deployed  hardware  for  the 
sole  purpose  of  lowering  life  cycle  costs  in  response  to  real  life  op- 
erational conditions.  The  Abex  RIW  has  become  a showcase  exanple  of 
the  synergistic  benefits  vdien  logistics/support  and  design  control 
CToiow-how")  are  vested  within  a single  organizational  entity  having 
real  dollar  incentives  to  lower  life  cycle  costs. 

The  report  details  the  Abex  RIW  case  history  to  date.  The  division 
of  this  report  into  specific  areas  follows  to  some  extent  jurisdictional 
elements  of  the  Navy,  i.e..  Program,  Administrative,  Engineering,  Logis- 
tics and  Finance.  The  report  also  provides  numerous  illustrations  of 
synergistic  benefits  achieved  »dien  a single  organizational  entity  strives 
for  overall  low  costs  vdiile  vitally  involved  in  both  the  engineering  and 
logistics  of  fleet  support. 

[ Significant  results  to  date  of  the  Abex  contract  are: 

A.  Cost  effectiveness  (1973-1983): 

RIW  cost  - $1,595,344 

Alternative  to  RIW  - $3,535,842 

B.  Reliability  Growth  (1973-1977): 

RIW  - From  500  to  above  1250  hours  of  pump  operation 
between  returns 

Alternative  to  RIW  - From  500  to  590  hours  of  puiq?  operation 

I between  returns 

C.  Fleet  Support  (1977): 

, RIW  - 2.41  of  total  hydraulic  systems  NORS  (Not  Operationally 

Ready,  Supply)  allocated  to  its  engine  driven  putips 
supported  with  25$  spares 

Non-RIW  - 41$  of  total  hydraulic  system  NORS  (A7-E)  allocated 
to  its  engine  driven  pumps  suRx>rted  with  75$  spares 

This  report  is  a mid -contract  review  and  thus  the  final  story  is 
yet  to  be  coopleted.  However,  many  general  questions  of  RIW  are  re- 
solved within  this  Abex  contract.  The  contract  will  be  monitored  closely 
and  this  RTW  contract  evaluation  report  updated  at  the  end  of  the  contract. 
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ABSTRACT 

RIW  {ReZiab^JLity  JmpKovment  WaManty]  ^ comidzAed  by  VOV 
(VzpoAXmnt  0^  Ve^en6e}  cu  bting  in  a tfCiaJL  phcuz  duAing  viiiah  the. 
pkcto&ophiei,  techniques  and  applications  can  be  ooAung  out.  The 
Abex  RIW  contAact,  about  which  this  AepoAt  deals,  innovated  ^eatuAes 
of  no  exclusions,  suppoAt,  as  well  as  eoAly  timing  in  the  sequence  o^ 
the  me  0^  an  item.  Thus,  the  AepoAt  on  this  Abex  RIW  contact  is 
meaningful  in  teAms  of  evaluating  RIW  Aesults  against  otheA  most 
likely  Aesults  should  an  otherwise  noAmal  support  mode  have  been 
selected  natheA  than  RIW. 

The  pAe- contAact  histoAy  is  pAovided  as  well  as  the  main  condi- 
tions and  teAm&  of  the  RIW  contAact  itself.  Each  oAea  of  inteAest 
[PAogAam,  AdministAotion,  EngineeAing,  Logistics  and  Economics)  is 
Aeviewed  and  quantified  fAom  data  developed  foA  the  RIW  contAact  puA- 
poses  as  well  as  data  fAom  otheA  Navy  souAces  obtained  foA  evaluation 
puAposes.  ThAoughout  the  AepoAt,  Aesults  obtained  within  the  Abex 
contAact  oAe  compoAed  against  non- RIW  olteAnatives  as  well  as  otheA 
expeAiences  obtained  with  otheA  equivalent  engine  dAiven  hydAaulic 
pumps  suppoAted  without  benefits  of  RIW. 

Conclusions  to  date  zan  be  made  that  the  RIW  goals  anticipated 
weAe  moAe  than  met  and  the  RIW  contAact  has,  in  fact,  Aesulted  in  a 
most  cost  effective  suppoAt  olteAnative  available  to  the  Navy.  Add- 
tionally,  the  RIW  olteAnative  has  pAovided  supeAlative  suppoAt  to  the 
fleet  within  a Navy  investment  consideAably  less  than  otheA  companative 
units  used  in  otheA  fAont  line  Navy  alAcAaft.  The  AepoAt  pAovides 
consideAobte  SuppoAtive  detail  and  analysis  to  back  up  the  above  con- 
clusions. 

A final  Navy  AepoAt  on  the  Abex  RIW  contAact  will  be  made  duAcng 
1981  in  anticipation  of  contAact  completion  and  oAdeAly  phasing  in  of 
Navy  oAganic  depot  support  to  Aeplace  the  Abex  .suppoAt  pAovided  within 
this  RIW  contAact. 
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ri^RowJcricw 

On  3 April  1973,  the  contract,  reference  a,  between  Abex  Corpora- 
tion and  ASO  was  signed  with  the  purpose  of  cwitinuously  growing  re- 
liability of  the  F-14  engine  driven  hydraulic  puip  for  a period  of  6 
years  as  well  as  providing  key  elements  of  support  during  that  period. 
The  contract  had  the  following  features: 

A.  Reliability  growth,  as  measured  by  return  rates,  from  500  pump 
operating  hours  per  return  to  Abex  to'  750  hours  per  return. 

B.  One  day  tinn  around  at  depot  level  (Abex  in  Oxnard,  CA)  from 
receipt  at  Abex  dock,  supported  with  a depot  pool  of  25  units. 

C.  All  returns,  regardless  of  cause,  remain  Abex  responsibility 
to  repair  with  no  exclusions. 

D.  Firm  Fixed  Price  predicated  on  the  reliability  growth  indicated 
in  A.  above. 

E.  A defined  contractor  controlled  reliability  program  with  dedi- 
cated engineering  effort  operating  throughout  the  contract  period. 

F.  No  government  cost  for  engineering  changes  which  are  proposed 
to  upgrade  reliability,  survivability,  and  maintainability  of  the 
punp.  Each  Class  I change  requires  approval  from  Grunman  Aircraft. 

G.  Orderly  transition  to  organic  depot  maintenance  during  final 
year  of  the  contract. 

It.  Pay  as  you  go  annual  payment  schedule  in  advance  for  each  spare 
pump  delivered  to  the  Navy  and  for  each  installed  punp  vdien  an  air- 
craft is  accepted  by  the  Navy. 

I.  Reporting  to  the  Navy  at  regular  intervals  of  inventory  status, 
reliability  status  and  program  evaluations. 

J.  Contract  coverage  included  258  pumps  for  154,000  aircraft  flight 
hours  equal  to  387,000  punp  operating  hours  or  5 years  after  the  de- 
livery of  the  last  pump  (whichever  occurs  first)  for  a total  price 
of  $846,444. 

The  contract  was  the  first  long  term  warranty  contract  in  DC®  vdiich 
also  included  1 day  turn  aramd  time  and  a defined  involvement  for  the 
contractor  to  systematically  phase  in  at  the  end  of  contract  transfer  of 
support  to  an  organic  depot.  This  original  contract  has  been  amended  4 
times  to  extend  the  same  RIW  support  to  later  lots  of  F-14  production 
aircraft.  The  latest  amendment  provides  for  total  warranty  coverage  for 
all  F-14  aircraft  including  Lot  VIII  equating  to  982,560  punp  operating 
hours  and  having  a cut-off  date  in  April,  1983. 

IXiring  the  course  of  the  contract,  ASO  has  made  engineering  reviews 
periodically.  The  last  review  was  made  during  September  1976.  Since 
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the  contract  is  at  an  approximate  midpoint,  it  was  considered  vital  that 
the  latest  review  should  result  in  the  Navy  documentation  of  events  and 
progress  to  date,  evaluate  achievements  to  date  against  those  anticipated 
within  the  terms  of  the  contract,  provide  conclusions  relative  to  new 
concepts  applied  to  the  contract  and  compare  life  cycle  costs  of  this  RIW 
alternative  against  a non- RIW  normal  mode  of  support. 


RACKC^RajND 

The  F-14  aircraft  engine  driven  pump  has  almost  twice  the  pumping 
capacity  of  engine  driven  pumps  previously  applied  to  military  aircraft. 
It  was  considered  a state  of  the  art  pump  with  no  history  of  prior  ser- 
vice use.  H-2  of  reference  b provides  the  basis  for  considering  this 
pump  as  an  advance  of  the  "state  of  the  art."  The  punp,  as  an  integral 
and  key  part  of  the  two  F-14  hydraulic  systems,  was  contractor  furnished 
by  (irumman  Aircraft,  the  aircraft  manufacturer,  firumman  has  the  system 
integration  responsibility  during  the  production  portion  of  the  F-14 
life  and  therefore  had  qualification  responsibility  for  the  pump.  The 
military  specification  MIL-P-19692  and  Grunman  control  specification 
ASIDCVBHOIS  provide  the  requirements  for  this  qualification.  The  Abex 
pump  was  selected  by  Grunman  and  Abex  was  required  to  run  the  qualifica- 
tion tests  at  Abex  and  Ogden  Technology  Laboratories  under  Grunman  super- 
vision. The  first  Navy  F-14  was  accepted  for  fleet  operation  during  May 
1971,  the  qualification  tests  were  initiated  during  October  1971,  and 
the  RIW  contract  was  signed  on  3 April  1973.  At  the  time  of  signing  the 
RIW  contract,  the  qualification  of  the  pump  was  still  in  progress,  not 
being  completed  until  October  1976. 

The  Abex  pimip  in  operation  on  the  F-14  aircraft  is  rated  to  deliver 
200  HP  continuously  anti  is  capable  of  300  HP  for  intermittent  peak  loads. 
Thus,  to  adequately  test  the  pump,  a drive  stand  mast  be  capable  of  at 
least  controlled  400  HP  input  shaft  power  to  the  pump.  TTius,  logistic 
support  of  the  pumji  required  planning  lead  time  to  provide  the  F-14  main- 
tenance comminity  with  an  adequate  400  HP  test  stand.  When  this  RIW  con- 
tract was  under  consideration,  such  a test  stand  was  being  considered  for 
development  and  planned  to  be  made  available  for  IMA  (Intermediate  Main- 
tenance Activities)  and  Navy  depot  support  of  the  punf).  A specification 
was  prepared  by  the  government  and  was  used  as  th**  requirement  to  develop 
the  required  400  HP  test  stand.  This  test  stand  was  neither  available  at 
that  time  nor  considered  adequate  by  Abex.  Thus,  to  perform  under  the 
RIW  contract,  Abex  was  permitted  to  provide  their  own  test  stand  at  an 
additional  RIW  cost  of  $106,000  included  in  the  RIW  contract.  The  test 
stand  anticipated  under  the  RIW  contract  was  developed  by  Abex  and  in- 
stalled in  their  plant  within  the  first  6 months  of  the  contract  and  has 
been  in  use  successfully  since  that  time.  The  Navy  has  now  dropped  its 
first  test  stand  development  effort  and  has  entered  into  a contract  for 
a subsequent  development  to  the  requirements  of  a later  specification. 

At  the  time  staff  efforts  were  concentrating  on  exploring  new  ground 
in  preparation  for  this  RIW  contract,  normal  provisioning,  as  part  of  the 
integrated  logistics  plan,  was  in  process.  The  provisioning  followed  the 
existing  maintenance  plan  in  providing  supply  support  with  ^ture  Navy 
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spares  inventories  of  recjuiretl  parts  and  assemblies.  Thus,  the  consequent 
procurements  for  those  parts  and  assemblies  were  made  from  Abex.  How- 
ever, at  the  time  of  the  RIW  contract  execution,  the  spares  ordered  were 
no  longer  required  by  the  Nav>’  but  were  required  by  Abex  for  operation 
within  the  RIW  contract.  An  equitable  agreement  between  the  Nav>'  and 
Abex  continued  the  manufacture  of  the  spares  for  use  in  the  RIW  contract 
with  the  benefit  of  having  gained  about  4 months  in  manufacturing  lead 
time. 

Two  prior  reviews  (1974  and  1975)  were  made  by  ASO  of  this  RIW  con- 
tract. The  first  review  established  a firm  liaison  between  Abex  and  ASO 
and  provided  Abex  with  require*.!  support  in  their  integration  of  3M  data. 
The  second  review  provided  the  Navy  with  assurance  that  the  contractor 
had  a fully  operative  RIW  organization  with  documented  early  positive  re- 
sults of  reliability  achievements.  A technical  paper  resulted  from  this 
second  review  which  was  presented  at  the  197t)  Annual  Reliability  and  Main- 
tainability Syrfjosium  (reference  c). 

A third  and  current  review  is  the  subject  of  this  report  which  has 
the  purpose  of  updating  the  previous  reviews,  evaluation  of  logistics, 
assess  reliability  as  well  as  providing  results  to  date  (15  August  77) 
and  to  make  reiiuire^l  analytical  flying  hour  projections  for  the  future. 

Future  areas  of  emphasis  will  be  placed  on  longer  range  improvements 
by  extending  wear  out  life  of  various  confwnents  for  which  field  exper- 
ience and  laboratory  testing  reveal  long  term  life  limitations  and  on  the 
Abex  data  system  to  provide  outputs  with  additional  management  indicators, 
i.e.,  average  number  of  days  installed  in  aircraft  and  world  traffic. 


FLICIKT  HaiR  PROGRAM 


A.  Predictions: 

During  the  period  that  the  RIW  was  being  contemplated,  analyses  were 
made  of  F-14  flying  hours  projected  into  future  years.  The  base  for  the 
flying  hours  was  straightforward,  i.e.,  30  hours  per  month  for  each  air- 
craft introduced  into  fleet  operations  up  to  and  including  Lot  IV  pro- 
duction, the  Navy  commitment  as  of  that  date.  The  program  plan  provided 
the  basic  information  of  when  each  aircraft  was  anticipated  for  fleet 
introduction.  This  approach  is  shown  in  Figure  1. 

This  was  an  optimistic  approach  \diich  did  not  consider  delays  in  F-14 
deliveries  to  the  Navy  and  the  inhibition  of  flying  hours  due  to  start 
up  problems  inherent  with  introduction  of  a new  weapon.  The  difference 
between  flying  hours  planned  and  achieved  was  considered  when  an  addi- 
tional production  (Lot  V)  was  contracted  for  the  Navy.  The  amendment  to 
the  RIW  contract  (MOD  P00007)  provided  coverage  for  the  pump  and  flying 
hours  to  be  achieved  by  the  Lot  V production  aircraft.  That  modification 
to  the  contract  increased  the  estimate  of  total  pump  operating  hours  from 
387,000  to  513,000. 
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FIQJR};  1;  1972  hiying  Hour  Program  Planned  Base 


B.  Contracted: 

ITie  F-14  aircraft  has  2 engines  and  each  engine  drives  one  Abex 
hydraulic  pump.  The  punps  for  both  engines  are  identical  and  inter- 
changeable between  engines.  Fach  engine  pump  supplies  hydraulic  power 
to  an  independent  hydraulic  system  and  therefore  reacts  to  different 
loads  and  cycles  of  operation.  A translation  is  required  between  air- 
craft flying  hours  and  engine  operating  time  (equivalent  to  pump  opera- 
ting time).  Until  the  point  in  time  of  this  review,  the  weapon  opera- 
tional patterns  and  accunulated  flying  hour  experience  were  not  suffi- 
cient to  stabilize  the  relationship  between  flying  and  engine  hours. 

Past  experience  with  other  aircraft  was  used  to  establish  a ratio  which 
included  15  minutes  of  engine  ground  operation  for  each  aircraft  flight 
hour  providing  a ratio  of  1.25  between  flight  and  engine  hours.  This 
translates  for  both  engines  as  2.5  total  pump  hours  of  0[)eration  for  each 
aircraft  flight  hour.  Table  1 provides  relating  information  for  the  basic 
contract  and  later  modifications.  The  past  year  of  engine  log  hours, 
when  con^'Jared  with  the  aircraft  flying  hours,  shows  a ratio  of  2.42  en- 
gine hours  for  each  aircraft  flying  hour.  This  ratio  should  be  reviewed 
annually  during  the  course  of  the  contract-  to  insure  including  this  factor 
in  the  assessment  of  pimp  reliability  growth. 

C.  Obtained: 

The  F-14  flying  hours  obtained  to  date  arc*  indicated  as  the  solid 
line  in  Figure  2. 

Hie  first  prediction  and  subsequent  predictions  are  also  shown  in 
Figure  2.  3M  data  indicates  that  current  flying  hour  experience  is  18 
hours  jier  month  per  inventory  aircraft  or  27  per  month  per  active  air- 
craft. ITie  modification  of  the  contract  (P00012  of  3 May  76)  procured 
the  RIW  coverage  for  Ix)t  VII  production  F-14  aircraft.  This  modification 
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extended  to  1982  RIW  total  system  coverage  with  a new  total  of  352,200 
aircraft  flying  hours.  The  Navy  was  recently  committed  to  Lot  VIII 
aircraft  with  delivery  which  started  in  March  1977.  Correspondingly, 
amendment  P00013  has  recently  been  negotiated.  This  most  recent  action 
extended  the  contract  to  a final  cut-off  time  of  15  April  1983  and 
aircraft  flying  hours  to  393,024.  This  takes  into  account  the  most 
recent  analysis  of  flying  hours/aircraft/month. 


TABLE  I : PIM*  AND  AIRCRAFT  HOURS 


A/C  FLYING 
HOURS 

PUMP  FLYING 
HOURS 

PUMP  OPERATING 
HOURS 

Factors 

1 

2 

2.5 

Basic  Contract 
Lot  I to  IV 

154,800 

309,600 

387,000 

Amendment  P00007 
Lot  V 

212,400 

424,800 

531,000 

292,200 

584,400 

730,500 

Amendment  P00012 
Lot  VII 

352,200 

704,400 

880,500 

Amendment  P00013 
Lot  VIII 

393,024 

786,048 

982,560 

The  flying  hour  program  analysis  requires  a dynamic  continuing  assess- 
ment of  aircraft  inventory  in  order  to  show  trends  of  flying  hours  per 
month.  These  trends  can  be  used  to  bias  future  predictions  made  analy- 
tically from  past  history  and  current  experience.  The  3M  data  provided 
Abex  includes  aircraft  inventory  change  in  status  information  to  assess 
what  part  of  the  fleet  is  actively  flying  and  the  specific  aircraft 
which  are  stricken  from  the  inventory.  Figure  3 shows  the  growth  of 
the  F-14  inventory  overlapping  the  period  of  the  RIW  contract  and  ad- 
justs for  aircraft  lost  to  the  iiventory  due  to  strikes. 

It  should  be  noted  that  the  standard  approach  for  the  prediction  of 
F-14  flying  hour  programs  was  overly  optimistic.  This  is  the  conserva- 
tive approach  for  all  logistics  purposes.  However,  for  RIW  this  opti- 
mistic prediction  is  a risk  to  the  buyer  when  that  program  isn't  realized, 
thus  not  fully  exercising  the  contractor's  liability  within  the  RIW  con- 
tract. With  each  amendment  made  the  contract  was  extended  in  time  for 
that  portion  previously  under  contract  at  no  specific  increase  in  cost. 
This  extension  in  time  permitted  that  previous  portion  of  the  population 
to  more  fully  utilize  the  flying  hour  program  up  to  the  contractual  limits 
The  extension  of  time  also  provided  the  advantage  of  one  warranty 
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completion  date  for  the  entire  population.  Tlie  most  current  amendment 
for  1/Ot  VIII  aircraft  has  extended  the  calendar  limit  of  the  contract 
to  March  1983.  This  new  data  is  based  on  achieving  the  flying  hour 
program  (393,024  flying  hours)  by  March  1982  and  thus,  fully  exercising 
the  Abex  warranty  obligations  for  the  entire  population. 


FIGURE  3:  Growth  of  F-14  Inventory 
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/^MINISTRATION 


A.  Abex : 

,\bex  has  established  a close  knit  RIW  group  vdiich  performs  physi- 
cal work  on  the  pump,  testing,  engineering  and  adjninistration  of  all 
paper  work.  With  a current  average  return  rate  of  8 pimps  per  month, 
not  more  than  1 program  manager,  1 engineer,  and  3 shop  personnel  are 
reciuired  full  time.  All  other  functions  such  as,  contract  administra- 
tion, parts  and  inventory  control,  receipt  and  shipment,  design,  quality, 
and  test,  are  on  a part-time  basis.  The  coti?>any  is  small  enough  that 
the  operations  between  departments,  such  as  between  engineering  and  over- 
haul shop  do  not  require  specific  formal  communication  channels.  Thus, 
an  alert  pi'ogram  manager  can  insure  that  the  conpr.ny  analysis  and  the 
act  ion- react  ion  cycles  occur  without  delay.  This  has  actually  happened 
within  the  administration  of  the  Abex  contract.  It  has  been  observed 
during  the  review  that  there  was  no  occasion  when  information  made  avail- 
able, for  example,  in  the  shop  to  engineering,  required  routing  n?  the 
shop  departmental  hierarchy  and  down  the  engineering  departmental  hier- 
archy in  order  to  get  to  the  point  of  action  relative  to  that  information. 
Thus,  engineering  response  to  shop  information  has  been  outstanding.  Even 
though  the  RIW  responsibilities  have  been  divided  between  departments, 
the  work  between  departments  is  being  accomplished  within  an  efficient 
matrix  operation. 

Quality  assurance  has  been  accepted  fully  by  Abex  as  their  respon- 
sibility. Quality  control  and  inspection  has  been  sensitized  to  a 
level  of  responsiveness  beyond  that  normally  obtained  in  their  produc- 
tion and  commercial  overhaul  functions.  They  have  expanded  the  concept 
of  rejects  due  to  quality  defects  under  RIW  to  include  as  well,  the 
failed  units  returned  from  the  field.  Each  unit  returned  from  the  field 
is  critically  examined  by  an  engijieer  to  determine  mode  and  cause  of 
failure  as  well  as  any  positive  or  negative  contribution  quality  has  made 
to  that  failure.  Response  to  what  that  engineer  finds  can  effectively 
change  and/or  improve  conditions  very  quickly.  One  measure  of  quality 
control  in  a repair  process  can  be  the  number  (or  percentage)  of  units 
which  do  not  pass  a final  test  and  must  repeat  the  overhaul  shop  process. 
During  the  review  Abex  records  did  not  show  that  type  of  action  and  from 
memory  of  the  shop  and  test  personnel,  they  could  recall  SKh  reject 
occurring  only  rarely.  There  was  a promise  made  to  reseavth  previous 
travelers  (records  of  repair  and  test)  to  see  if  such  rejects  are  noted 
and  count  them  as  well  as  correcting  the  process  to  clearly  identify  such 
reject  occurrences  for  count  and  control. 

Interview  with  the  government  Quality  Assurance  Representative  who 
is  resident  in  the  Abex  plant  revealed  that  in  his  opinion,  Abex  has 
been  putting  forth  extra  quality  assurance  efforts  on  the  RIW  contract. 

In  the  beginning  there  was  confusion  about  the  role  of  a government  resi- 
dent Quality  Assurance  Representative  in  administration  of  a RIW  contract. 
ASO  sent  a letter  in  the  early  phase  of  the  RIW  to  definitize  that  role. 
The  letter  is  included  as  enclosure  I to  this  report.  After  3 years  of 
experience,  the  government  Quality  Assurance  Representative  feels  that 
the  letter  was  good  and  that  the  operation  within  the  Abex  RIW,  from  his 
quality  viewpoint,  is  going  so  well  that  he  now  has  additional  time  for 
his  in-plant  quality  assurance  efforts  on  other  government  contracts. 
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It  is  the  normal  shop  practice  in  the  repair/overhaul  of  returned 
pimps  to  insure  that  the  same  person  is  involved  in  the  disassembly, 
repair  and  assembly  of  a given  pump.  Specific  wear  standards  and  limits 
have  been  established  for  each  confxjnent  within  the  punp.  Thus,  a de- 
cision to  replace  a part  is  not  just  dependent  on  qualitative  aspects 
determined  by  the  technician  doing  the  task.  TTie  RIW  engineer  is  the 
only  one  who  can  authorize  the  replacement  of  a spare  part.  His  exam- 
ination of  the  worn  or  failed  part  is  the  final  authority.  Should  the 
technician  later  observe  any  unusual  wear,  the  RIW  engineer  is  brought 
back  for  closer  examination  and  assessment  of  the  condition.  This  pi- 
votal information  obtained  by  that  engineer  is  the  strongest  input  to 
the  RIW  design  reviews  held  at  periodic  intervals. 

There  are  2 shop  shifts  with  2 repair  technicians  for  each  shift 
assigned  to  RIW  returns.  All  these  technicians  report  to  one  shop  lead 
man  who  insures  total  continuity  between  the  work  in  the  overhaul  shop 
and  other  supporting  activities  such  as;  testing,  plating,  machining, 
dry  lubrication,  painting,  etc. 

Final  testing  of  all  returned  units  occurs  during  the  same  2 shifts 
under  the  intimate  supervision  of  one  test  supervisor.  The  time  of  a 
final  test  runs  from  1 hour,  for  a unit  that  required  no  disassembly  or 
"test  good"  unit,  to  about  9 hours  for  a unit  vhich  required  major  part 
replacements.  All  final  testing  is  done  on  the  special  drive  stand  pro- 
cured and  used  for  the  RIW  returns. 

The  Abex  organization  relative  to  RIW  administration  and  operation 
is  provided  in  Figure  4. 
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It  should  be  noted  that  direct  responsibility  for  RIW  results  is 
vested  at  a level  which  reports  to  the  Abex  Vice  President.  Also  impor- 
tant is  the  engineering  support  to  RIW,  which  remains  a part  of  the  en- 
tire  engineering  department  rather  than  an  independent  engineering 
effort  (see  Enclosure  II). 


B.  Navy 

Administration  by  the  Navy  of  this  contract  has  consisted  mostly  of 
contract  reviews  made  periodically  (3  to  date)  with  the  purpose  of  de- 
termining how  well  the  RIW  contract  was  operating,  cwrdimting  support 
of  the  contractor  with  Navy  data  inputs  and  determining  if  action  is  re- 
quired by  the  Navy  or  the  contractor  to  enhance  siKcessful  pursuit  of  tte 
contract.  This  review  and  coordination  responsibility  has  res tM  with  the 
Engineering  Assistance  Branch  of  the  Technical  Division  in  the  Aviation 
Supply  Office.  Inputs  were  made  by  the  Engineering  Assistance  Branch  to 
the  Purchasing  Division,  ASO,  to  support  the  basis  for  extract  modifica- 
tions. TTiese  specifications  provided  continuity  of  the  RIW  pro^OT  \^th 
each  new  Navy  production  coninitment.  Table  II  charts  those  i^ificatims 
made  to  the  basic  contract.  Design  Change  Approvals  were  a function  of 
Gnmman  Aircraft  during  the  aircraft  productiem  phase  because  the  pimp  is 
contractor  furnished  equipment. 

There  is  a direct  line  of  camnunication  between  the  ASO  Inventory  Manager 
for  the  punp  and  the  Abex  RIW  contract  admimstrator.  Bec^se  of  ^e 
CLAMP  (Closed  Loop  Aeronautical  Management  Progr^)  operation  (1 
with  one  day  turn  around),  there  has  been  very  little  attentim  required  of  the 
ASO  Inventory  Manager  during  the  course  of  the  contract  to  date. 

The  contractor  has  been  assisted  in  his  development  of  a data  system  by 
the  available  Aviation  Supply  Office  expertise  in  the  use,  , 

and  editing  of  Navy  3M  source  data.  This  3M  source  data  has  b^n  authorized 
for  release  from  MSO  (Maintenance  Support  Office)  directly  to  Abex 
with  monthly  updates  (Enclosure  III).  A full  desc^ption  of 
flow  and  details  of  the  Navy  data  inputs  are  provided  in  the  Data  Chapter 
of  this  report.  Since  the  program  had  a relatively  slow  start  (low 
of  returns^  problems  in  development  of  the  ADP  ^ta  systm  did 
the  ability  to  provide  Navy  or  Abex  management  with  significant  information. 
The  problems  of  crystallizing  what  is  required  in  data  analysis  and  out- 
puts have  not  been  fully  resolved  to  date.  Since  there  are  only 
mately  251  returns  to  date,  there  was  no  urgency  to  develop  an  automa^ 
infornation  and  analysis  system.  Thus,  the  lead  time  has  bwn  utiliz^  to 
Dlan  program  and  debug  the  ADP  system.  Navy  reviews  have  been  u^d  by  Abex 
to  provide  the  critiques  and  to  build  the  system  on  a long-range  basis 
step  by  step.  ’Hiere  remain,  at  this  time,  a nunber  of  steps  to  be  cot^pleted 
and  Navy  inputs  are  still  required. 

The  Navy  has  maintained  one  contact  point  for  this  RIW  contract  a^n- 
istration.  That  point  has  been  the  Engineering  Assistance  Branch  of  the 
Technical  Division  in  ASO.  Abex  has  provided  regular  monthly  inputs  to 
this  point  for  analysis  of  achieved  flying  hour  program  and  returns,  ine 
periodic  contract  reviews  have  been  made  by  this  Branch  ^d  reports  pr^ared 
as  required.  One  such  report  was  in  the  form  of  a T^hnical  Paper,  re^rence 
c.  NAVAIR  has  continuously  cooperated  and  provided  inputs  when  required  by 
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TABLE  II:  BASIC  CONTRACT  § MODIFICATICWS 


TOTALS 

DATES 

PRICE 
(Note  I) 

UNITS 

RJMP 
HOURS 
(Note  2) 

SIGNED 

CONTRACT 

TERMINA- 

TION 

isai 

Basic  Con- 
tract - Lot 

I to  IV 

846,444 

258 

387,000 

Apr  73 

6 Yrs. 
(Note  3) 

$2.19 
(Note  4) 

NOD  00007 
Lot  V 

1,061,772 

354 

531,000 
(Note  5) 

Aug  74 

6 Yrs. 
(Note  3) 

$1.50 
(Note  4) 

NOD  00009 
Lot  VI 

1,308,847 

487 

730,500 
(Note  5) 

Aug  75 

6 Yrs. 
(Note  3) 

$1.29 
(Note  4) 

NOD  00012 
Lot  VII 

1,488,247 

587 

880,500 
(Note  5) 

Nlay  76 

30  June 
1982 

$1.20 
(Note  4) 

NOD  00013 
Lot  VIII 

1,595,344 

674 

(Note  6) 

982,560 
(Note  5) 

Aug  77 

15  Apr 
1983 

$1.05 
(Itote  4) 

NOTES: 

1.  The  reliability  on  v^^ich  the  sell  prices  are  based  are  as 
follows:  BASIC,  500  to  750;  MM)  00007,600  to  850;  MOD  00009, 

650  to  900;  MOD  00012,  800  to  1175;  MOD  00013,920  to  1300  hours 
punp  operation  between  returns  to  Abex. 

2.  Pimp  operating  hours  are  listed.  For  ccmversion  to  aircraft 
flying  hours  see  Table  I. 

3.  End  of  contract  (changed  by  later  MODS)  would  have  been  5 years 
after  the  last  pimp  was  delivered  to  the  Navy.  Subsequent  to 
basic  contract  signing  that  last  delivery  on  the  contract  less 
MODS  was  made  on  21  August  1974. 

4.  This  contract  includes  $106,000  for  the  Abex  test  stand.  That 
fixed  cost  is  amortized  over  the  total  basic  contract  (Lot  I 

to  TV).  If  it  were  considered  a sunk  cost  invested  for  the  dura- 
tion (20  yrs.)  of  F-14  punp  support  and  thus,  not  included  in 
cost  per  current  punp  operating  hour,  the  figure  shown  would 
reduce  to  $1.91  and  be  more  directly  cotiparable  to  the  subsequent 
cost  per  operating  hour  of  $1.50  for  MOD  00007  increment,  $1.29 
for  NOD  00009  increment,  $1.20  for  NOD  00012  increment,  and  $1.05 
for  NOD  00013  increment.  The  lower  cost  per  operating  hour  for 
subsequent  NCOS  is  due  to  decreasing  return  rate  (increase  in 
reliability)  as  the  RIW  contract  progressed,  overcoming  in- 
creases in  cost  per  return  due  to  escalation. 

5.  Increase  in  flying  hours  is  due  to: 

(a) ,  larger  aircraft  population 

(b) .  extension  of  time  for  older  aircraft  population  to  obtain 

one  RIW  cut-off  date  for  conplete  population 

(c)  increase  because  of  maturing  F-14  support 

6.  The  exact  mrniber  of  pimps  within  RIW  is  not  critical  since  con- 
tract obligations  cease  with  obtaining  either  flying  hour  limit 
or  calendar  limit,  whichever  is  obtained  first. 
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ENGINEERING 

A.  Returns : 

The  ultimate  measurement  of  achievement  within  a RIW  contract  is 
the  rate  of  returns.  For  each  return  there  is  a removal  from  the  air- 
craft which  initiates  a coin)lete  sequence  of  support  actions  culmina- 
ting in  a successful  replacement  of  that  removal.  There  are  more 
reasons  for  removals  than  a specific  internal  failure  of  a hydraulic 
punf).  The  total  logistic  support  posture,  if  adequate,  will  mitigate 
need  for  removals.  Conversel)4  inadequate  logistic  support  will  increase 
removals.  One  of  the  prominent  features  of  this  RIW  contract  was  the 
avowed  purpose  to  continuously  reduce  removal  rate  of  this  pump  during 
the  course  of  the  contract  as  the  primary  vehicle  in  lowering  return 
rates  to  Abex.  Reliability  of  the  pimp  is  a large  factor  contributing 
to  its  removal  rate.  However,  it  is  not  the  only  factor  influencing  the 
need  to  remove  a punp. 

Removals  have  been  closely  observed.  Removals  and  returns  to  Abex 
have  a very  close  correlation.  There  is  no  field  support  equipment  avail- 
able which  can  test  a removed  pump,  thus,  a large  percentage  of  removed 
pimps  in  fact,  have  been  returned  to  Abex  for  test  and/or  repair  vdiich 
otherwise  would  not  have  been  returned  to  Abex. 

A continuous  plot  of  pump  removals  from  aircraft  and  returns  to  Abex 
is  shown  in  Figure  5.  Removals  not  returned  to  Abex  could,  for  exairple, 
occur  during  an  engine  replacement. 


FIGURE  5:  Removal/Retums  History 
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Flight  hours  are  shown  in  Table  III  for  canparison  purposes. 
Active  aircraft  excludes  those  aircraft  which  are  not  actively  flying 
as  determined  by  3M  reports  of  inventory  status. 


TABLE  III:  FLYING  HOUR  RATES 


Calendar 

Year 

Per  Month  Total 
Flying  Hours 

Per  Month  Per 
Inventory  Acft. 

Per  Month  Per 
Active  Acft. 

1973 

424 

17 

22 

1974 

1422 

19 

26 

1975 

2095 

15 

23 

1976 

3094 

16 

21 

1977 
(6  mos.) 

4147 

18 

27 

When  the  removals  or  returns  are  related  to  flight  hours,  the 
following  table  is  obtained: 


TABLE  IV:  MEAN  AIRCRAFT  FLYING  HOURS  BETIVEEN  RBCVAL/RETURN  (MFHBRj 


CALENDAR 

YEAR 

INCREMENTAL  (YEAR) 

MEAN  FLIGHT  HOURS  BETWEEN 

CUMULATIVE 

MEAN  FLIGHT  HOURS  BETWEEN 

REMOVALS 

RETURNS 

R0CVALS 

REIURNS 

1973 

91 

159 

91 

159 

1974 

316 

322 

218 

271 

1975 

354 

535 

276 

371 

1976 

482 

554 

341 

435 

1977 
(6  mos) 

401 

488 

353 

446 

The  contract  was  priced  on  the  basis  of  a starting  mean  puip  opera- 
ting hour  between  returns  of  500  hours  and  at  contract  conpletion  having 
an  end  incremental  mean  pimp  operating  hour  between  returns  of  750  hours. 
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Results  shown  in  Table  IV,  when  multiplied  by  the  conversion  factor  of 
2.5,  show  that  the  negotiated  starting  return  rate  was  a reasonably 
accurate  prediction  and  that  growth  in  reliability  has  been  much  better 
than  anticipated  by  either  buyer  or  seller  at  the  contract  negotiation 
stage.  Figure  6 is  a graph  of  the  continuous  relationship  between  re- 
turns and  punp  operating  hours.  Slopes  are  shown  to  indicate  return 
rates  relative  to  pump  operaticn  hours. 

It  should  be  noted  that  each  contract  NOD  covering  production  air- 
craft subsequent  to  the  basic  RIW  contract  was  based  on  a then  current 
experience  of  return  rate  and  projected  growth  from  that  return  rate. 


FIGURE  6:  Punp  Operating  Hour  Experience 


B.  Analyses : 

All  returns  to  Abex  are  classified  into  the  two  generic  groups  of 
"Design  Related  Returns"  and  "Other  Returns."  These  two  categories  are 
basic  to  the  concepts  and  evaluation  of  RIW.  A definition  for  each 
grouping  follows: 
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1.  "Design  Related  Returns":  These  removals  are  for  causal  reasons 
of  internally  induced  punp  failures  which  are  basically  traceable  to 
design  or  manufacturing  aspects  required  to  be  considered  by  Abex 
through  the  pimp's  fom,  fit,  function  specification  requirements 
impost  on  Abex  for  qualification. 

2.  "Other  Returns":  These  are  all  the  other  removals  for  cause  or 
not  for  cause  of  pimfi  operability  which  do  not  fit  into  the  grouping 
of  "Design  Related  Returns." 

It  is  important  to  recognize  clearly  that  "Design  Related  Returns" 
are  generally  related  to  the  type  of  failure  normally  obtained  in  labor- 
atory qualification,  reliability  assessment,  or  evaluation  processes 
prior  to  acceptance  of  material.  Such  failures  are  generally  thought 
of  as  non-excludable  in  a RIW  contract  and  thus,  the  contractor's  basic 
priced  out  RIW  risk  when  he  considers  or  is  involved  in  a RIW  contract. 

In  contrast,  the  grouping  "Other  Returns"  is  for  causes  related  to 
the  systems  interfacing  with  the  pump,  including  aircraft  operations, 
maintenance  operations,  etc.  These  have  had  many  connotations  in  the 
past  with  many  names  applied,  i.e.,  murder  failure,  non-relevant  failures, 
test  good  units,  system  contamination,  etc.  For  RIW  purposes  these  are 
the  removals  generally  considered  imponderable  risks  by  a contractor,  and 
therefore  exclusions  in  other  RIW  contracts.  Under  the  Abex  RIW  contract 
there  were  no  such  exclusicns.  In  the  Abex  negotiated  pricing  there  was 
included  this  risk/cost  of  the  "Other  Returns.”  Thus,  it  became  most 
in^xjrtant  for  Abex  to  observe  such  returns  and  react  very  quickly  to  causal 
field  operations  relationships.  A plot  of  returns  within  the  2 groupings 
described  above  is  shown  in  Figure  7. 


YEAR 


TOTAL  PUMP  HOURS 


FIGURi;  7:  Returns  to  Abex  by  TVrt)  Groupings 
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TABLE  V:  Analysis  of  Return  by  Group 


YEAH 

lNl'RfM:M7Al.  RimiRNS 

1 

RlTOJWfc  TO  HATE 

IHvSKJ*  Hi  IAn3) 

am-R 

trnu-R 

1 

wnw** 

\ TO 
roiAi. 

f 

WTBR** 

y TO 
TITTAL 

I 

lifrBH** 

3 TO 
TOTAL 

I 

KTBR** 

3 TO 
TOTAL 

1973 

159 

11 

86  h 

46 

13 

734 

54 

11 

868 

46 

13 

734 

54 

1974 

2-1 

iO 

2666 

30 

36 

1185 

70 

27 

1933 

35 

49 

1065 

65 

1975 

5J5/ 

371 

16 

3928 

34 

32 

1964 

66 

43 

2676 

35 

81 

1420 

65 

1976 

5S4/ 

435 

18 

5157 

27 

49 

1894 

j 

73 

61 

3408 

32 

130 

1599 

68 

IH 

3456 

35 

i 

33 

i 

1885 

i 

65 

79 

3419 

33 

163 

1657 

67 

* Systew  HhllBK  is  the  mean  time  (flying  hours)  between  returns  taken  from  Table  IV. 
*•  >frBK  Is  the  mean  time  (pm?)  hours)  between  return  to  Abex. 


Table  V is  the  assessment  of  rates  when  the  "Design  Related  Returns" 
are  separated  from  the  "Other  Returns." 

It  should  be  noted  that  "Design  Related  Returns"  and  "Other  Returns" 
each  were  initially  approximately  50%  of  the  total  returns.  This  is 
normal  and  usual  operational  experience  known  to  exist  with  military 
aircraft  equipment  generally  continuing  throughout  the  life  of  aircraft 
operations.  'Ihe  significance  and  effectiveness  of  the  RIW  concept  in 
this  contract  is  aptly  demonstrated  by  the  very  quick  improvement  in  the 
"Design  Related  Returns"  from  the  initial  increment  of  868  MTBR  to  the 
measured  increment  of  3456  WTBR.  Corresponding  degree  of  inprovement  is 
not  demonstrated  for  "Other  Returns."  What  is  most  dramatic  for  RIW 
evaluation  purposes  is  that  the  deterioration  of  "Other  Returns"  usually 
observed  during  the  "learning  curve"  process  when  a new  weapon  is  intro- 
duced into  fleet  operations,  never  materialized.  In  fact,  it  has  l)een 
the  opposite,  generally  a decreasing  return  rate  for  "Other  Returns"  is 
an  outstanding  achievement  which  can  be  directly  traced  to  Abex  field 
efforts  and  design  changes  under  the  RIW  contract. 

"Design  Related  Returns"  have  been  separated  into  categories  as 
follows: 

Units  Returned 

40 
26 
12 
3 


Category 

Other  leaks 
Front  Seal  leaks 
Pressure  low  or  fluctuating 
Cracked  housing 
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"Other  Returns"  have  been  separated  into  categories  as  follows: 


Category 

Test  Goods  (no  failure) 
Ran  dry /overheating 
Quick  disconnect  problems 
System  contamination 
Sheared  shaft 
Modification  or  update 
Test 

Stripped  threads 
System  leaks 
No  reason  reported 
Elongated  mounting  hole 


Units  Returned 

77 

25 

17 

14 

14 

8 

5 

4 

5 
2 
1 


All  the  above  categories  have  been  assigned  to  remain  consistent 
with  3M  (Material  Maintenance  Management  System)  field  reporting  from 
the  aircraft  operations  level.  All  returns  are  not  included  in  the  above. 

C.  Design  Reviews: 

Abex  has  made  periodic  design  reviews  of  the  pump  under  the  RIW  con- 
tract. These  design  reviews  utilized  data  from  returned  units,  results 
of  field  trips,  and  failures  from  the  concurrent  qualification  testing 
as  primary  inputs  for  decisions  toward  improved  design  effort.  Enclo- 
sure IV  are  sample  reports  from  such  design  reviews.  Design,  engineering 
or  reliability  reacticai  did  not  necessarily  remain  dormant  until  a design 
review  triggered  action.  Many  situations  called  for  direct  action.  The 
changes  made  to  the  pump  will  be  described  in  a following  paragraph. 
Approximately  30%  of  the  changes  were  made  as  a result  of  the  formal  RIW 
design  review  procedure.  The  balance  of  changes  were  made  through  ex- 
pedited internal  engineering  proposal  and  approval  procedures.  This  flex- 
ibility in  Abex  internal  operations  shortened  considerably  their  internal 
lead  time  once  the  need  for  a chcinge  was  recognized. 

D.  Design  Changes: 

To  date,  during  the  course  of  the  RIW  contract,  the  configuration  has 
changed  from  a basic  P/N  65070  to  P/N  65070-01  to  P/N  65070-02  and  to 
P/N  65070-03. 

Details  of  the  changes  are  as  follows: 

Punp  from  P/N  65070  to  P/N  65070-01 

The  holdown  plate  P/N  52963  was  changed  overcoming  a wear  problem 
and  increasing  reliability. 

Pump  from  P/N  65070-01  to  P/N  65070-02 

A number  of  parts  were  changed  to  both  improve  heat  rejection  charac- 
teristics and  to  react  to  field  experience  for  general  improvement  of 
reliability.  The  following  parts/assemblies  are  the  replacements  of  new 
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des i gns : 


/\ssy  # 

P/N 

Description 

15 

61081 

Port  Cap  Assembly 

21 

61046 

Helical  Compression  Spring 

22 

61049 

Guide  Spring 

23 

61082 

Compensator  Plug 

25 

61050 

Compensator  Sleeve 

49 

63498 

Piston  and  Shoe  Assembly 

49 

63496 

Wear  Plate 

I*iinp  from  P/N  65070- 

■02  to  P/N  65070-03 

The  change  involved  changes  to  the  pressure  regulating  system  to  im- 
prove stability  characteristics  of  punp  pressure  regulation.  The  following 
are  the  new  parts  as  a result  of  the  change; 


Assy  # 

P/N 

Description 

31 

61338 

Stroking  Piston  Subassembly 

34 

61342 

Front  Housing  Subassenhly 

59 

61341 

Mounting  Flange  Subassembly 

Additionally,  other  parts  have  been  changed  for  improved  wear  char- 
acteristics, better  survival  capabilities  in  field  operations  and  improve- 
ment of  maintenance  capability.  These  changes  are  listed  below  and  are 
incorporated  when  the  -03  version  is  return^  to  Abex: 

Washer  P/N  61569 
Mating  Face  P/N  61496 
Retainer  Ring  P/N  61635 
Fjctemal  Drive  Shaft  P/N  69513 
Stroking  Piston  Plug  P/N  69549 
Front  Housing  P/N  61340 
Mounting  Flange  P/N  69488 
Seal  Mating  Face  P/N  61496 
Port  Cap  P/N  61080 
Port  Plate  P/N  69404 
Thrust  Pad  P/N  69561 
Helical  Torsion  Spring  P/N  69535 
Helical  Torsion  ^ring  P/N  69536 
12  Pt.  Bolt  P/N  NAS  624H6 

Assessments  were  made  of  the  primary  causes  for  returns  over  time  to 
provide  measures  of  RIW  performance.  Selected  causes  for  returns  are  listed 
below.  Each  cause  of  return  is  discussed  to  assess  impacts  of  RIW  upon 
the  situation. 

1.  "Test  Good"  (77  returns):  It  is  the  nature  of  hydraulic  systems 
to  have  problems  with  contamination.  When  the  system  becomes  con- 
taminated, the  major  conponents  with  no  filter  protection  must  be 
cleaned/purged  and  tested  for  damage.  Since  there  is  no  field  test 
stand  available  for  this  pump,  then  the  punp  must  be  returned  to 
Abex  for  cleaning/ purging  and  testing.  The  change  in  "Test  food" 
returns  per  flying  hour  becones  a measure  of  the  general  operation 
and  maintenance  performances  within  the  fleet  relative  to  the  pimp 
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ajul  its  interconnecting  hydraulic  systems.  Figure  8 shows  returns 
of  "Test  Cioods"  as  related  to  flying  hours.  When  a pirni}')  is  removed 
for  any  other  reason  than  direct  knowledge  of  pump  malfunction,  the 
pump  is  returned  to  Abex  for  testing.  Considerable  confidence  of 
pump  performance  has  been  built  up  by  fleet  operational  and  inter- 
mediate maintenance  personnel  because  of  the  RIW  contract  field 
operations  and  high  reliability.  Thus,  in  most  situations  of  hydrau- 
lic system  inadequate  performance,  the  pump  would  be  among  the  last 
rather  than  the  first  comix)nent  to  be  removed. 


T 


FIGURE  R;  Flight  Hours  and  Test  Good  Returns 


2.  Front  Seal  Ixjak  (26  returns):  The  normal  characteristic  of  an 
engine  driven  pumfi  is  to  leak  at  the  front  seal  by  a very  small  amount. 
From  a design  point  of  view,  this  minor  leakage  is  necessary  to  pro- 
vide lubrication  to  that  rotating  seal.  The  Aljex  pumj)  specification 
permits  2 drops  per  hour  of  pum{)  operation.  It  has  also  been  normal 
history  for  all  aircraft  that  a major  reason  for  engine  driven  punp 
removals  has  been  excessive  leakage  at  a front  seal.  The  Abex  pump 
has  not  been  an  exception  to  this  generic  condition.  This  problem 
of  returns  was  evident  at  the  early  stages  of  the  RIW.  Under  the  RIW, 
Abex  critically  reexamined  the  front  seal  design  and  quickly  imple- 
mented changes  to  improve  seal  reliability.  Figure  9 plots  the  re- 
turns due  to  excessive  front  seal  leakage  as  a fonction  of  flying 
hours.  This  leaking  seal  problem  has  been  complicated  by  potential 
front  seal  damage  each  time  a drive  spline  is  sheared  when  the  output 
port  quick  disconnect  coupling  pops  off  (due  to  improjier  fastening 
during  maintenance).  TTie  number  of  hours  on  a returned  pump  (average, 
to  date)  is  estimated  to  be  576  hours.  Ihere  are  many  pumps  v^ich 
are  flying  and  have  never  been  removed.  Thus,  if  the  front  seal  is 
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in  fact  life  limited,  there  can  occur  later  a rash  of  returns  for 
leaky  front  seals,  within  the  time  frame  of  the  RIW.  This  charac- 
teristic will  be  monitored  closely  during  the  RIW  contract  to  deter- 
mine the  actual  long  term  inf>rovements  in  this  critical  area. 


FIGURE  9:  Flight  Itours  and  Leaking  Front  Seal  Returns 


3.  Sheared  Shafts  (14  returns);  The  first  pump  returned  with  a 
sheared  input  shaft  presented  a problem  to  Abex  because  the  purpose 
of  the  shear  section  was  to  be  a mechanical  fuse  should  the  pisf)  be- 
come so  bound  up  as  to  reflect  damaging  torque  levels  into  the  engine 
driven  train.  However,  when  this  pump  was  disasseirbled  and  examined 
there  was  no  internal  evidence  of  damage  and  thus,  it  was  difficult 
to  understand  the  reason  for  shaft  shearing.  It  took  an  Abex  field 
trip  to  the  activity  returning  the  puini  and  subsequent  engineering 
investigation  to  determine  the  cause.  The  Abex  report  is  included 
as  enclosure  V providing  the  details  of  their  field  trip  and  inves- 
tigation. The  investigation  revealed  a field  problem  during  hydraulic 
system  check  out  or  maintenance  procedures.  The  problem  was  that 
the  quick  disconnect  fitting  to  the  output  port  of  the  pump  could  not 
be  connected  with  positive  indication  of  a complete  connection.  When 
that  connection  was  made  inconpletely,  subsequent  engine  start  up 
would  blow  open  the  connection,  the  pimp  output  port  valve  would  auto- 
matically close  the  port  making  it  impossible  to  pump  out  any  hydraulic 
liquid  and  pimping  torque  would  go  up  excessively,  consequently  shearing 
the  input  spline  shaft.  Once  the  field  problem  was  identified,  it 
was  a matter  of  educating  all  maintenance  personnel  involved.  Abex, 
having  a financial  interest  in  minimizing  returns  within  the  RIW  con- 
tract, embarked  on  a caiipaign  to  inform  all  F-14  squadron  maintenance 
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personnel  on  the  importance  of  insuring  proper  reconnection  of  the 
quick  disconnect.  /\bex  also  took  action  to  induce  the  aircraft 
manufacturer  and  the  Navy  to  change  the  quick  disconnect  to  one 
having  a positive  feel  to  indicate  when  the  fitting  was  placed  in 
the  proper  closed  and  locked  position.  To  date,  this  has  not  pro- 
duced positive  results. 

4.  "Return  for  Modification"  ( 8 returns):  Recognition  by  fleet 
users  of  the  pump  that  there  are  later  pimip  configurations  which  are 
more  reliable  has  accelerated  the  return  of  the  original  punfi  con- 
figured units.  /\bex  has  considered  it  to  their  advantage  to  update 
these  units  rather  than  having  them  used  until  failure  prior  to  any 
update.  This  has  accelerated  the  reliability  growth  by  having  more 
of  the  latest  more  reliable  pumps  flying  then  would  otherwise  be 
possible. 

5.  All  Other  Categories  (126  returns);  Ihe  remainder  of  the  returns 
fall  into  many  other  categories  for  returns.  A number  of  class  II 
changes  made  to  date  will  tend  to  lower  returns  due  to  these  remaining 
categories.  It  is  not  known  if  any  other  defined  category  will  emerge 
in  the  future  as  being  worthy  of  closer  engineering  scrutiny  and  con- 
sequent changes. 

Within  the  scope  of  the  RlW  contract,  Abex  dedicated  its  efforts 
to  include  in  its  change  process  those  cost  effective  changes  that  correct 
anticipated  problems  as  well  as  changes  connecting  the  known  failure  modes 
described  above.  This  report  would  be  very  deficient  not  to  fully  iden- 
tify those  pump  changes  made  by  Abex  which  were  anticipatory  rather  than 
reactive  in  nature.  These  are  described  as  follows: 

1.  Regulator:  As  described  fully  in  reference  c,  Abex  took  the  ini- 
tiative to  correct  a potentially  serious  impasse  between  Grunman  and 
Abex  when  an  area  of  pump  operation  discovered  by  Grunman  could  pro- 
duce oscillations  of  pimp  pressure.  The  correction  was  made  through 
an  increase  in  the  pimp's  servo  loop  forcing  function  by  increasing 
the  size  of  the  pump  pressure  regulating  stroking  piston.  The  Abex 
cooperation  motivated  by  their  RIW  responsibilities  made  possible  a 
solution  and  start  of  retrofit  within  6 weeks  after  the  problem  sur- 
faced, a phenomenally  short  time. 

2.  lixtemal  Drive  Shaft:  Peculiar  wear  patterns,  shown  in  Figure  10, 
alerted  Abex  to  the  incomplete  engagement  of  the  spline  between 

the  pump  and  the  engine.  Abex  took  the  initiative  with  Gruiman,  iden- 
tified an  error  in  the  Gnoman  pump-engine  interface  requirement.  The 
error  was  corrected  by  making  the  spline  shaft  1/4"  longer  fully  en- 
gaging the  spline,  ^ex  very  quickly  backfitted  all  splines  before 
the  first  failure  due  to  poor  engagement. 

3.  Port  Plate:  Ihe  port  plate  showed  on  some  returns  minor  cavita- 
tion  wear.  SEex  made  conputer  studies  which  identified  that  a minor 
change  in  the  shaping  and  location  of  ports  would  increase  dynamic 
efficiency  of  the  port  plates  valving  action.  The  required  change 
was  made.  This  change  will  reduce  the  future  requirements  to  change 
the  port  plate  at  a time  when  pimps  have  been  in  use  many  hundreds  or 
thousands  of  hours. 
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F-IGURI:  10;  Wear  Pattern  on  Pjigine  Engaging  Spline 


4.  External  Asst^lv  Bolts:  The  original  design  used  internal 
wrenching  holts  which  cost  less  initially  ($0.13  per  unit),  but 
after  being  torqued  and  later  removed,  lose  their  ability  to  be 
torqued  accurately  and  must  be  replaced  with  new  bolts.  When  the 
RIW  became  operative,  Abex  was  quick  to  recognize  that  the  more  ex- 
pensive ($0.28  per  unit),  externally  wrenched  12  point  bolt  was 
stronger,  would  wrench  to  a given  torque  in  less  time,  more  accurately 
and  without  requiring  replacements  after  maintenance.  Thus,  Abex 
replaced  the  external  assembly  bolts  to  improve  maintainability  of 
the  pump.  The  old  and  new  bolts  are  shown  in  Figure  11. 


FKlJRf;  11:  Old  ^ New  External  Assembly  Bolts 
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5.  Seal  Mating  Face:  The  original  part  showed  signs  of  wear  in 
the  field  returns.  Although  no  pump  failures  were  attributed  to 
this  wear,  Abex  initiated  changes  in  material  and  heat  treat  to 
lower  the  rate  of  wear  to  be  inconsequential. 

b.  Helical  Torsion  Springs:  Returning  pumps  showed  wear  on  the 
springs  and  on  the  hanger  that  the  spring  contacts.  Figure  12 
is  a picture  of  the  wear  patterns  generated. 


FKIlIRr.  12:  Wear  Pattern  Between  Contact  Surfaces  of  the  Helical  Torsion 
Spring  and  Hanger 


Tlus  wear  indicates  the  potential  of  contaminating  wear  particles 
getting  into  the  pump  and  hydraulic  system  as  well  as  potential 
long  term  failure  of  che  spring.  Abex  changed  the  contour  of  the 
spring's  contacting  surface  and  added  dry  lubricant  to  the  hanger 
contacting  surfaces  to  reduce  the  wear. 

7.  Dry  l.ubrication:  Dry  lubrication  was  applied  to  the  Inlet  and 
Outlet  ports  to  avoid  seizure  of  quick  disconnects  by  the  threads 
within  these  ports.  The  spline  of  the  external  drive  shaft  was  also 
coated  with  dry  lubricant  to  insure  minimum  wear  over  long  life 
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periods.  The  thrust  pad  was  also  coated  with  a dry  lubricant  to 
iiUjrove  its  wear  characteristics. 

8.  Retainer  Ring:  This  ring  used  in  the  pimp  assembly  was  added 
to  reduce  "0"  ring  conpression  and  thus  prevent  "(7'  ring  nibble. 

A change  of  this  sort  under  an  RIW  contract  is  very  cost  effective 
to  make.  By  conparisoiv  in  a non- RIW  environment  of  organic  support 
of  Contractor  Furnished  Material,  this  change  would  be  very  diffi- 
cult to  obtain. 

9.  Stroking  Piston  Plug:  Returning  pumps  showed  wear  oti  the  inter- 
nal face  of  this  plug.  Abex,  with  a very  sinple  change,  reduced 
the  interface  of  the  mating  parts  and  unproved  the  wear  character- 
istics. 

10.  Mounting  Flange:  >\n  early  RIW  return  showed  a crack  in  the  mount- 
ing flange.  This  information  plus  a failure  of  the  flange  in  the 
qualification  testing  prompted  a serious  Abex  engineering  investigation. 
The  result  was  to  change  the  casting  design  for  improved  strength  in 
the  area  as  well  as  better  castability.  Additionally,  inspection 
levels  of  the  castings  were  heightened  to  more  positively  reveal  poro- 
sity and  flaws.  There  has  been  no  return  since  with  a cracked  casting. 

11.  Hanger  Arm:  Returns  indicate  a slight  interference  problem 
through  a wear pattern.  A change  eliminated  the  interference  between 
the  mounting  flange  and  part  of  the  delivery  mechanism. 

E.  Field  Visits: 

Abex  has,  from  the  initiation  of  the  RIW  contract,  made  19  visits 
to  F-14  field  operation  activities.  Of  these,  13  were  for  education/ 
conmunication  purposes.  Abex  has  made  it  an  important  issue  to  insure 
that  squadrons  preparing  for  deployment  aboard  a carrier  be  informed 
directly  by  them  about  the  RIW  contract;  Abex  desire  to  insure  adequate 
spares  support  through  their  24  hour  turn  around  of  received  units;  and 
the  iinxjrtance  of  filling  out  the  Abex  maintenance  forms  which  were  in- 
cluded as  enclosure  VI  to  this  report.  This  initial  contact  has  had  a 
tremendous  inpact  in  the  fleet  operators'  positive  reaction  and  opera- 
tions maintenance  discipline  applied  to  the  Abex  pump.  As  a result, 
there  has  been  little,  if  any,  damage  to  returning  pimps  and  the  forms 
have  been  included  with  almost  every  pimp  returning  from  the  aircraft 
operations  level. 

The  completed  forms  returned  to  Abex  have  added  considerable  in- 
telligence toward  Abex's  understanding  of  the  field  problems  and  to 
their  ability  to  quickly  attack  field  problems  before  they  become  wide- 
spread and  catastrophic.  Abex  has  made  6 field  visits  in  response  to 
recognition  of  these  field  problems  and  at  the  same  time  provide  field 
indoctrinations.  Enclosures  VII  and  VIII  are  reports  of  such  visits. 
Although  Abex  is  not  in  a position  to  directly  solve  field  problems  not 
related  to  the  pimp  per  se,  they  have  been  a strong  factor  in  making 
Grumnan  Aircraft  and  the  Naval  Air  Systems  Conmand  (NAVAIR)  recognize 
those  field  problems  and  initiate  corrective  action.  In  addition,  Abex 
has  invited,  on  a nimber  of  occasions,  fleet  perscmnel  to  Abex  for  famil- 
iarization indoctrinations  on  the  pimp  and  the  RIW  contract.  Enclosure 
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IX  is  a letter  of  one  sudi  invitation. 

Review  was  made  of  typical  field  problems  exercised  by  Abex  to 
determine  their  effect  and  current  status,  A short  description  and 
status  of  each  is  provided  below. 


1,  Port  Quick  Disconnect:  Special  fittings  are  used  to  connect 
the  pimp  to  its  hydraulic  system.  These  fittings  are  intended  to 
make  possible  easy  disconnection  of  the  "in"  and  "out"  lines  from 
the  pimp  and  reconnection  to  an  external  hydraulic  system  on  the 
ground.  When  the  test/servicing  actions  are  completed  the  connec- 
tions are  remade  to  the  pump.  The  reconnection  is  in  a relatively 
blind  restricted  area;  thus,  it  depends  on  feel  to  assure  that  the 
reconnections  are  completely  made.  Since  the  connecting  fitting 
has  no  positive  feel  or  detent  as  it  goes  into  its  final  locked 
position,  the  maintenance  personnel  could  leave  the  connection  in 
a partially  locked  position  thinking  it  is  closed  and  locked.  When 
left  in  that  position  (not  fully  closed),  an  engine  start  will 
blCTv’  off  the  output  port  fitting,  quickly  shearing  the  punp's  in- 
put spline  shaft.  This  situation  was  first  surfaced  by  Abex  who 
very  quickly  covered  all  the  current  bases  having  F-14  squadrons, 
and  spoke  with  the  maintenance  people  providing  information  about 
this  situation,  Abex  then  contacted  fitting  manufacturers  and  en- 
couraged one  to  propose  a new  fitting,  with  a positive  locking  feel, 
to  both  NAVAIR  and  Grumman  for  a more  permanent  cure.  Enclosure  V 
is  a letter  from  Abex  on  this  subject.  Additionally,  Abex  has 
attached  a tag.  Figure  13,  to  each  punp  as  a reminder  to  maintenance 
personnel  of  the  potential  of  incorrect  fitting  attachment. 


REMEMBER  - IF  PRESSURE  HOSE 
IS  NOT  CORRECTLY  FASTENED  TO 
PUMP  - AN  ENGINE  START  CAN 
SHEAR  THE  PUMP  SHAFT. 


FIGURE  13:  Warning  Tag 
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Grunman  action  has  contributed  to  the  manufacturer  of  the  coupling 
submitting  a new  design  which  is  being  flight  tested  at  NAS  Miramar. 
When  approval  of  a design  change  to  a new  coupling  with  the  posi- 
tive locking  indicator  is  obtained,  new  production  aircraft  will 
include  the  change  and  backfit  will  become  a NAVAIR  decision  driven 
by  economics.  Enclosure  X is  a good  illustration  of  the  contrac- 
tor's effort  to  consuimate  this  change. 

2.  Themial  Relief  Valve:  A thermal  relief  valve  downstream  from 
the  punf)  has  had  serious  reliability  problems.  Although  the  prob- 
lem with  this  valve  was  recognized  by  the  field  and  Grunman  Air- 
craft, the  correction  has  not  been  pursued  aggressively.  The  in- 
ternal assembly  of  this  thermal  valve  would  break  and  its  small 
broken  parts  would  go  with  the  hydraulic  fluid  through  the  system. 
Thus,  its  broken  metal  parts  would  enter  the  pump  and  generally 
seriously  score  the  port  plate.  During  the  past  program  review  at 
Abex,  one  pump  just  received  was  disassembled  and  heavy  port  plate 
scoring  was  evident.  The  Abex  form  returned  with  the  pump  indicated 
that  the  pimp  was  removed  because  of  hydraulic  system  contamination 
due  to  a broken  thermal  relief  valve.  This  verified  the  reason  for 
the  heavy  scoring  inside  the  pimp.  An  Abex  call  was  made  on  the 
spot  and  an  engineer  was  sent  the  next  day  to  the  base  to  investigate 
the  situation. 

It  is  this  kind  of  respcaise,  motivated  by  an  RIW  contract,  that 
makes  the  field  activities  very  responsive  and  cooperative  and  even 
more  disciplined  in  their  operations  relative  to  the  maintenance  of 
the  puip.  The  field  maintenance  chief  was  very  happy  to  give  Abex 
the  failed  valve  for  their  analysis.  As  a result  of  consequent  Abex 
comnunication  with  the  vendor  of  the  valve,  Grunman  Aircraft  and 
NAVAIR,  efforts  were  accelerated  to  replace  the  valve  with  an  interim 
"fix"  and  a later  replacement  with  a better  valve. 

3.  Supply  Siyport : The  USS  America  deployed  with  7 pi^  spares 
(initlalaTTowance)  for  replenishment  purposes  during  its  cruise. 

When  the  first  jxnn^  was  required  during  USS  America  operations,  the 
replacement  pimps  could  not  be  located  aboard  the  ship.  This  created 
a NORS  (Not  Operationally  Ready  due  to  Supply)  condition,  the  first 
to  date  for  the  puip.  khen  Abex  learned  of  the  condition  from  ASO, 

a replacement  pump  was  inmediately  shipped  from  Abex.  Additionally, 
Abex  lost  no  time  in  tracing  the  shipment  of  the  7 lost  pumps.  Abex 
very  aggressively  assisted  the  Navy  until  the  lost  7 pimps  were  lo- 
cated aboard  the  USS  America.  It  was  Abex's  concern  to  maintain 
its  unusual  record  of  no  NORS.  Enclosure  XI  is  c»ie  letter  of  the 
many  Abex  communications  during  the  search.  Enclosure  XII  is  the 
final  coiminication  from  USS  America. 

F.  Reliability  Testing: 

It  was  the  Abex  engineering  position  at  the  time  of  signing  the  RIW 
contract  that  the  then  current  qualification  testing  program  being  per- 
formed under  contract  with  Gnomnan  Aircraft  would  be  considered  as  the 
Abex  reliability  test  bed  for  RIW.  Thus,  there  was  an  added  spirit  of 
cooperation  with  Grunman  to  make  changes  as  a result  of  qualification 
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test  failures  which  would  not  only  correct  the  failure  per  se,  but 
also  contribute  to  a longer  pump  life  in  service.  Upon  comple- 
tion of  qualification,  Abex  would  then  go  into  a RIW  testing  program 
designed  to  reveal,  as  early  as  possible,  those  pump  parts  which  are 
life  limited  on  a long  term  basis. 

1.  Qualification  Testing:  The  qualification  was  initiated  by  Abex 
under  firumnan  contract  on  October  8,  1971,  and  conflicted  on  August 
16,  1976  with  a report  issued  by  Abex  to  Cinmnan.  It  was  started 
with  the  initial  pimp  design  P/N  65070  and  conpleted  with  the  current 
configuration  P/N  65070-03  as  updated  by  virtue  of  qualification 
failures  as  well  as  the  field  failures  observed  because  of  the  RIW. 
Without  a concurrent  RIW  program,  field  failures  would  have  been 
independently  considered  from  qualification  failures  and  2 config- 
urations would  have  emerged  at  the  end  of  qualification.  One  con- 
figuration would  have  been  that  which  obtained  a final  qualification 
approval  from  Grunman  which  would,  of  necessity,  be  different  than 
the  configuration  delivered  for  fleet  operation.  Since  fleet  opera- 
tion of  the  pump  would  have  been  satisfactory,  as  established  prior 
to  and  during  the  initial  phase  of  RIW,  then  it  holds  that  any  up- 
dating to  the  newly  qualified  configuration  would  have  occurred  most 
likely  as  a phasing  into  F-14  aircraft  production  during  or  after 
Lot  VIII.  The  consequence  would  be  2 configurations  to  support  and 
maintain  for  many  years  after  qualification.  By  contrast,  with  the 
RIW  as  the  focal  medium  of  action,  there  is  but  one  configuration 
to  maintain.  Any  units  in  the  3 older  configurations  were  or  will 
be  automatically  updated  to  the  latest  configuration. 

IXiring  qualification  the  following  failures  required  new  design  and 
retesting  by  Abex: 

a.  jaunting  Flange  - Failure  was  during  vibration  test.  In- 
ve  st i gat  ion  revealed  excess  porosity.  The  cure  was  a quality 
control  program  to  ensure  meeting  requirements  of  Class  IB, 

Grade  C castings.  X-ray  inspection  criteria  were  also  added. 

b.  Shoe  Flange  - Shoe  flange  broke  in  fatigue.  Investigation 
showed  a cracx  starting  with  a comer  radius.  Cure  was  a re- 
vised shoe  design  with  a larger  comer  radius  plus  shot  peening 
to  provide  better  stress  patterns  at  the  comer  radius. 

c.  Stability  - There  was  no  failure  due  to  stability.  Stability 
was  a problem  with  production  units.  Qualification  testing  was 
stopped  while  changes  were  made  to  the  front  housing  and  stroking 
piston.  This  changed  the  02  pum|i  configuration  to  the  03  pump 
configuration. 

Whenever  questions  arose  about  the  test  methods  and  other  engineering 
aspects  of  the  qualification,  /\bex  was  able  to  draw  directly  from  the 
real  life  experiences  being  obtained  within  the  RIW  contract.  This 
potent  source  of  information  was  of  considerable  assistance  to  both 
parties  (Abex  and  Grunman)  in  resolving  engineering  differences  during 
the  qualification  process. 
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2.  Further  Testing:  With  the  cotn^letion  of  the  qualification  test- 
ing, "SBejTproposea  to  accomplish,  within  the  RIW  contract,  a new 
test  program.  It  was  their  purpose  to  accelerate  simulated  flight 
hours  on  a sample  pump  for  long  life  cycle  and  wear  analysis.  The 
data  from  this  testing  would  be  continuously  monitored  and  evaluated 
to  provide  long  term  projected  wear  patterns.  From  the  data  and 
analyses,  product  improvements  would  be  made  within  the  RIW  contract 
prior  to  there  being  a field  problem  affecting  aircraft  reliability 
and  to  improve  survivability  of  the  punq)  while  installed  on  the  air- 
craft. The  Abex  test  Plan  TP-710  was  developed.  ASO  provided  approval 
for  the  use  of  RIW  pimps  for  the  purpose  and  tests  were  initiated  in 
January  1977.  To  date,  495  pump  test  hours  have  been  accumulated. 

This  is  insufficient  test  time  to  anticipate  specific  results.  This 
test  will  be  monitored  and  reviewed  by  A^  in  6-month  intervals. 


Configuration  Status  and  Control: 


674  pumps  have  been  or  will  be  delivered  to  the  Navy  for  spares  and 
to  Grumman  for  aircraft  installations  and  are  included  in  the  current 
population  covered  by  the  RIW  contract.  To  date,  the  pumps  delivered  to 
Grunman  Aircraft  and  the  Navy  were  in  the  following  configurations: 


P/N  65070  15  units 
P/N  65070-01  65  units 
P/N  65070-02  45  units 
P/N  65070-03  549  units 


MOD  P00013,  when  deliveries  of  aircraft  are  complete,  will  increase 
the  total  population  to  the  674  pimps. 

With  each  return  of  a unit  other  than  the  latest  configuration,  the 
unit  is  updated  to  the  latest  configuration.  Currently  the  population 
consists  of  627  of  the  latest  units  and  the  remaining  47  a mixture  of 
earlier  configurations.  Thus,  the  update  of  all  delivered  units  is  con- 
sidered conplete  for  all  practical  purposes.  This  change  process  has 
been  very  smooth  within  the  RIW  contract.  No  Navy  capital  investments 
were  required  for  these  changes.  Tliere  were  no  updatings  of  data  re- 
quired for  each  change  from  one  configuration  to  the  next.  24  parts  were 
changed  (11  part  number  changes  and  13  letter  changes)  in  t.he  course  of 
the  change  process,  yet  there  were  no  obsolescences  created  in  Navy  stocks 
of  spare  or  installed  pimps  and  supporting  spare  parts.  ‘Throughout  the 
change  process,  which  was  continuous,  there  has  been  absolute  control  of 
configuration.  Abex  can  produce  records  of  configuration  status  for  each 
pump  by  serial  number  and  will  continue  to  maintain  these  records  through- 
out the  RIW  contract  period.  At  the  end  of  the  contract,  the  Navy  will 
receive  this  record  for  their  continuing  management  of  configurations. 
Figure  14  shows  inventory  ccmfiguration  as  a function  of  time. 
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LOGISTICS 


A.  INVDJTORY  MANAGEMI-NT: 

To  date,  the  total  procured  inventory  of  punps  is  674  units.  Of 
the  currently  delivered  units,  468  units  are  installed  in  234  F-14  air- 
craft. The  remaining  136  units  provide  the  logistics  system  with  the 
resources  to  support  the  installed  punps.  These  136  spare  units  at  any 
given  time  are  in  supply  depots,  in  transportation,  in  supply  pools 
allowed  for  F-14  squadron  operation  sites  both  on  aircraft  carriers  and 
land  based,  or  in  the  Abex  repair  cycle  and  pool.  It  is  usual,  for  ex- 
ample, that  an  aircraft  carrier  having  F-14  squadrons  deploys  with  an 
allowed  quantity  of  7 spare  pumps,  'fhe  economic  study,  enclosure  XIII, 
analyzed  the  most  likely  spares  requirement  for  the  non-RIW  alternative 
and  showed  that  the  current  F-14  operations  would  have  required  353 
spares  for  a non-RIW  alternative,  217 more  than  the  RIW  alternative.  The 
changing  picture  of  assets  relative  to  total  population  is  shown  in  Figure 
15. 


There  are  a number  of  measures  used  by  inventory  managers  in  the 
Aviation  Supply  Office  to  determine  the  effectiveness  of  supply  support. 
They  are  as  follows  with  corresponding  explanations  and  relationships  to 
the  RIW  contract: 

1.  Total  Support  Assets:  This  is  a mea-sure  of  all  assets  which  were 
procured  to  ultimately  provide  logistics  support  to  the  operating 
fleet.  It  is  usually  measured  as  a percentage  of  spares  as  compared 
to  installed  (actively  used)  units.  The  normal  range  for  an  engine 
driven  pimp  is  50t  to  1001  spares.  The  RIW  population  at  the  time 
of  the  report,  includes  only  251  spares,  inadequate  by  any  non-RIW 
standard. 
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FKJURIi  15:  Breakdown  of  /\ssets  Relative  to  Total  Population 


2.  Total  Available  Ready  for  Issue  (RFI)  Assets:  This  measure 
is  placed  against  standards  of  lead  time  and  rate  of  use.  For  the 
pump,  which  is  a repairable  item,  the  lead  time  to  be  considered 
is  the  time  it  takes  to  convert  a failed  item  on  the  supply  shelf 
(unit  turned  into  supply  after  removal)  to  a repaired  ready  for 
issue  item  on  the  supply  shelf  (Abex  pool)  available  to  meet  a de- 
mand. The  rate  of  demand  is  how  many  demands  will  have  to  be  met 
for  a given  flying  hour  program.  For  the  RIW  contract  the  lead 
time  consists  of  average  time  from  removal  to  receipt  at  the  Abex 
dock  plus  the  average  time  for  the  unit  to  be  repaired  and  placed 
in  the  Abex  jk)o1.  Ihese  times  have  been  measured  within  the  RIW 
contract  and  are  67  days  and  35  days  respectively.  The  rate  of  re- 
turn for  the  current  flying  hour  program  is  8 units  per  montli. 

Thus,  for  the  current  conditions  there  should  be  at  least  2.5  months 
demand  available  at  any  given  time  ready  for  issue.  The  actual 
ready  for  issue  assets  at  this  point  in  time  are  40  units  being  held 
at  Abex  and  used  on  a dynamic  basis  to  ship  a RFI  unit  in  exchange 
for  a unit  received  from  that  activity.  This  translates  to  a 5 
months  supply  of  ready  for  issue  assets  which  is  a healthy  inventory 
management  support  posture  for  this  measure  of  effectivness.  There 
has  been  a consistent  and  healthy  picture  from  this  point  of  view 
since  the  start  of  the  RIW  contract. 

Thus,  notwithstanding  the  very  low  percentage  of  pump  spares 
flow  Navy  investment),  support  of  the  F-14  fleet  has  been  outstanding 
and  much  better  than  that  obtained  on  other  Navy  aircraft  hydraulic 
engine  driven  punf)s.  None  of  the  other  Navy  aircraft  have  a RIW 
contract  for  their  engine  driven  hydraulic  pumps.  Spare  levels  for 
support  of  other  aircraft  are  shown  below  for  comparison  purposes: 

Aircraft  t of  Spares 

S- 3 49% 

A-7  75% 
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3.  Not  (Y>enit ioi^l ly  Ready, Supply  (NORS) : This  measure  is  the  uni- 
versaT  system  trigger  of  laclt  of  support.  Its  measure  is  determined 
by  how  many  hours  an  aircraft  is  not  ready  to  fly  because  an  item  from 
supply  is  not  available.  ITiese  hours  are  cumulatively  measured  for 
each  item.  Different  N()R.S  items  are  com{)ared  with  each  other  to  single 
out  for  management  attention  and  action  those  items  which  are  the  worst 
offenders  in  keeping  aircraft  from  being  ready  to  fly.  It  is  most 
significant  that  there  are  virtually  no  NORS  recorded  against  this  pump 
under  the  RIW  contract.  Ihis  is  in  contrast  with  other  components  of 
the  F-14  hydraulic  system  which  do  have  many  NORS  hours  recorded  against 
them.  The  latest  NORS  report  lists  NORS  hours  against  the  F-14  hy- 
draulic system,  extremely  few  of  which  are  attributed  to  the  pump.  This 
ex]ieriencc  is  not  true  for  other  canjionents  within  the  F-14  hydraulic 
systems.  For  illustration,  1704  NORS  hours  were  listed  against  the 
F-14  aircraft  hydraulic  systems  during  the  period  May  through  June  1977. 

Of  this  total  only  41  NORS  were  listed  against  the  punp.  By  comparison 
for  this  same  period,  the  A-7E  had  2024  NORS  hours  against  the  hy- 
draulic system  and  828  NORS  against  the  hydraulic  pump. 

4.  Spares : In  addition  to  the  pool  quantities  at  Abex  and  allowance 
(|uantities'  at  operation  sites,  there  normally  are  the  Rl'I  (Read)’  for 
Issue)  units  stocked  within  the  supply  system.  Ihe  total  of  these, 
plus  RFT  assets  in  transportation  represent  the  total  Rl'I  supply  support 
of  spares  available.  Ihe  ASO  inventory  manager  of  these  pumps  has  found 
that  the  sujiply  of  RI-I  assets  can  be  most  efficiently  maintained  by 
allowing  the  stocks  not  re<{uired  for  immediate  needs  to  accu/Tiulate  at 
•Abex  as  part  of  the  Al^ex  pool.  The  current  supply  picture  shows  very 
few  assets  on  the  shelves  within  the  supply  system.  When  such  assets 

do  show  u{)  in  the  reixarting  system,  the  ASO  inventory  manager  initiates 
transactions  to  ship  those  units  to  Abex  for  inclusion  with  the  Abex  pool, 
or  induction  for  repair.  52  pumps  are  allocated  to  various  F-14  opera- 
tional activities  for  their  defined  allowances.  Since  there  is  a broad- 
ening of  F-14  operations,  14  additional  pumps  are  scheduled  for  new 
allowances  in  the  near  future.  This  new  requirement  for  14  pumps  could 
be  drawn  from  the  Abex  pool  rather  than  obtained  by  new  procurement,  as 
usually  occurs  in  a non-RIW  situation. 

5.  Trans portat ion : It  is  usual  and  normal  in  the  management  of  high 
cost  repairable  assemblies  that  premium  transportation  would  be  utilittxl. 
Premium  transportation  with  its  associated  higher  costs  is  generally 
cost  effective  when  only  limited  (generally  insufficient)  assets  are 
available  to  the  system.  The  current  value  of  the  Abex  pump  is  approxi- 
mately $4,000  cind  properly  packaged  in  its  assigned  container  weighs  46 
pounds  and  has  a volume  of  2.3  cu.  ft.  Because  of  the  reliability 
achievements  within  the  RIW  to  date,  there  has  been  no  adverse  impact 
using  normal,  non-high  premium  modes  of  transportation.  Ihis  is  a 
savings  to  Navy  operations  which  is  real  and  a direct  result  of  the  RIW 
contract  reliability  achievements. 

In  order  to  avoid  damage  in  handling  and  transportation,  a special 
container  P/N  61303  NSN  2RH- 8145-00- 111- 25.36PF  has  been  designed  by 
Abex,  procured  by  A.S(),  and  is  being  utilized  to  ship  the  pumps.  40$ 
of  all  pumps  returned  to  Abex  from  Navy  activities  have  been  packed 
in  containers  other  than  the  above  defined  container.  Of  these  im- 
properly packaged  units,  at  least  half  have  shown  diimage  in  shipment 
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which  increased  costs  to  repair  the  pumps  on  the  average  of  $50 
per  damaged  pump.  Continuous  loss  of  special  containers  and  sub- 
sequent added  damage  is  considered  inlierent  with  usual  supply 
system  operations.  However,  for  RIW  this  cost  must  be  quantified 
carefully. 

B.  Turn  Around  Time: 

The  RIW  contract  provides  the  opportunity  to  observe,  through  data 
collection  and  analysis,  the  real  time  entire  world  average  for  turn 
around  times.  The  four  useful  elements  comprising  a complete  turn  around 
cycle  are  listed  below  and  described  in  terms  of  their  impacts  on  logis- 
tics; 

1.  Installation  to  Removal:  This  part  is  the  real  end  use  portion 
of  the  cycle.  The  data  of this  portion  can  be  used  as  an  approxi- 
mation of  the  reliability/ survivability  of  the  pump  in  service.  Any 
inf^rovement  of  the  pump  should  be  reflected  as  an  increase  in  the  average 
number  of  days  the  pimp  remains  installed  in  the  aircraft.  This  can- 
not remain  an  absolute  measure  because  there  are  other  hydraulic  sys- 
tem aspects  causing  pump  removals  which  can  either  improve  or  deter- 
iorate over  short  or  long  periods  of  time  biasing  the  trend  of  aver- 
age numl-)er  of  days  the  pumj)  remains  installed.  However,  this  measure 
is  a good  one  to  observe  and  compare  to  other  data  for  specific  in- 
telligence as  well  as  adding  confidence  to  other  logistics  or  per- 
formance measures.  Figure  16  is  a plot  of  the  data  currently  available. 
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FIGURE  16:  Measure  of  Turn  Around  Time  Element:  Install 
to  Remove 


31 


•\S0  TO-,- 2- 77 


The  number  of  units  shown  in  Figure  16  are  not  all  the  pumps  that 
were  installed  and  removed,  since  the  field  data  is  not  perfect. 
Obvious  bad  data  elements  were  removed  and  some  pumps  are  not  com- 
pletely reported  in  the  field  data.  However,  the  sample  is  reason- 
ably large  both  in  number  and  percentage  of  population  providing  a 
high  confidence  level  that  the  data  shown  is  truly  representative 
of  the  total  ix»pulation.  The  analytic  techniques  used  in  plotting  the 
data  as  a continuous  integration  easily  provide  resultant  rates 
for  any  point  in  time  as  well  as  for  any  interval  of  time  by  obser- 
ving the  slope  of  the  curve.  The  data  of  the  curve  of  Figure  16  is 
reduced  to  average  slope  information  and  related  to  time  in  Figure  17. 
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FIGHRF,  17:  First  Derivative  of  Figure  16 


2.  Remove  to  Receive  at  Abex:  Normal  or  non-RIW  procedures  tend 
to  lengthen  this  cycle,  lose  central  control  of  the  asset  after  re- 
moval mtil  its  appearance  in  supply,  and  allow  undisciplined  or 
careless  return  of  the  removed  asset  to  a repair  point.  The  net 
effect  of  the  non-RIW  situation  is  an  increase  in  Navy  investment 
for  additional  assets  and  an  increase  in  cost  of  repair.  The  Abex  pump 
RIW  contract  avoids  a number  of  steps  inherent  in  the  non-RIW  return 
process  since  the  field  is  instructed  not  to  hold  a removed  pump 
waiting  for  shipping  instructions  but  is  required  by  specific  instruc- 
tions, enclosure  XIV,  to  automatically  ship  directly  to  Abex.  Thus, 
the  loop  is  closed  more  effectively;  a minimum  of  time  is  lost  in 
this  leg  of  the  cycle;  there  is  less  opportunity  for  damage,  and  the 
assets  are  used  more  effectively  within  the  RIW  contract.  Additionally, 
another  program  developed  by  the  Aviation  Supply  Office  termed  "CLAMP" 
(Closed  lioop  Aeronautical  N^agement  Program),  reference  d,  is  par- 
tially used  in  this  RIW  contract.  Should  a field  user  not  have  a 
puuf)  imnediately  available  to  replace  one  removed,  the  aser  can  ship 
and  at  the  same  time  phone  or  telegraph  Abex  for  a replacement.  Abex 
is  required  to  respond  expeditiously  by  shipping  within  24  hours,  by 

32 


•VSO  111-2-77 


premium  transportation,  the  replacement  pump  directly  to  that 
user.  The  average  time  of  remove  from  aircraft  to  receive  at 
■\bex  to  total  date  average  within  the  RIW  contract  has  been  67 
(.lays.  The  most  recent  experience  for  the  last  56  pimps  received 
at  Abex  has  changed  considerably  to  27  days 

3.  Receive  (at  .\hex)  to  Ship  [at  .‘\hex) : This  is  basically  the  re- 
pair cycle  within  Abex.  TTiis  cycle  is  relatively  short  since  many 
of  the  repair  actions  phase  directly  into  an  ongoing  production 
cycle.  The  close  coordination  between  repair  and  production  makes 
for  very  short  lead  times  for  parts  replacement,  plating,  machining, 
coating,  painting,  and  other  operations.  This  also  tends  to  decrease 
cost  of  repair  since  elements  of  the  repair  do  not  have  to  be  batched 
for  economic  reasons,  being  able  to  fit  into  a corresponding,  cur- 
rently operating  manufacturing  step.  This  makes  for  extremely  effi- 
cient operations,  tends  to  keep  manufacturing  alert  to  processing 
efficiencies/quality,  and  keep  the  repair  per  se,  up  to  manufacturing 
star  lards. 

There  are  many  synergistic  benefits  realized  by  keeping  manufacturing 
and  repair  extremely  close  and  common  in  specific  areas  of  operation. 
Since  returns  can  be  considered  a cost  of  manufacturing  in  spirit,  if 
not  in  accounting,  then  the  manufacturing  operations  are  sensitized 
to  decisions  in  favor  of  higher  levels  of  quality,  more  critical  review 
and 'rejections  of  gray  areas  and  more  attention/ care  to  individual 
manufacturing  processes.  The  government  resident  inspector  has  con- 
firmed during  the  KIW  program  review  that  this  is,  in  fact,  the  case 
at  the  Abex  plant. 

The  average  time  to  date  between  Abex  receipt  and  shipment  (to  the 
bond  room  spare  pool)  has  been  35  days.  This  is  considered  very  good 
for  the  type  of  item  involved  and  is  generally  much  better  than  that 
normally  obtained  by  similar  repair  cycles  within  Navy  organic  repair 
depots  or  equivalent  cortmercial  depots.  It  should  be  remembered  that 
once  shipped  to  the  Abex  bond  room,  the  unit  remains  as  part  of  the 
pool  to  be  shipped  at  some  later  date  upon  receipt  of  another  unit 
at  the  Abex  dock.  This  average  dead  time  must  be  considered  in  the 
turn  around  time  of  a coriiplete  population  for  reliability  considera- 
tions but  is  not  part  of  the  turn  around  time  elements  included  for 
logistics  consideration. 

4.  Shipment  to  Install:  This  element  of  turn  around  time  includes 
as  well  a dead  time  starting  when  the  unit  is  received  at  the  user's 
activity  and  finishing  when  the  unit  is  actually  installed  in  an 
aircraft.  That  dead  time  portion  is  an  indeterminate  and  can  only 

be  estimated.  The  measured  time  (including  the  dead  time)  as  recorded 
by  the  data  system  for  this  element  of  turn  around  time,  is  165  days. 
For  logistics  considerations  just  the  transportation  time  of  this 
segment  should  be  used.  This  is  considered  arbitrarily  to  be  30  days. 
There  are  potential  increases  of  efficiency  to  be  exploited  in  this 
area  as  a result  of  the  sharp  increase  in  pump  reliability  since  the 
start  of  the  RIW  contract.  Some  of  these  improvements  can  be  obtained 
by  updating  the  logistics  files  with  new  factors  reflecting  the  real 
life  increase  in  reliability. 
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The  above  4 elements  of  average  turn  around  time,  vdien  added,  do 
not  provide  the  cotifilete  average  turn  around  time  of  an  average  unit. 

To  obtain  this  time,  the  average  time  a good  unit  remains  in  the  Abex 
pool,  other  pools  and  supjily  shelves  should  be  included  as  well.  The 
average  pool  times  as  well  as  all  the  otner  turn  around  times,  are  not 
static  since  they  change  directly  or  indirectly  as  a function  of  re- 
liability, system  discipline,  maintainability  as  well  as  management 
policy/attention.  Thus,  careful  attention  to  changes  in  turn  around 
can  provide  Navy  and  Abex  management  direct  intelligence  as  well  as  in- 
ferences about  total  system  performance.  The  Abex  data  system  to  date 
has  not  develojied  automatic  sophisticated  outputs  in  this  area  even 
though  most  of  the  elements  of  source  data  inputs  are  available  in  the 
data  bank.  The  individual  an.swers  have  required  spiecial  analyses. 

Abex  has  been  apprised  of  this  and  they  plan  to  develop  further  ADP 
analytics  for  this  area  of  turn  around  time  indicators. 

A special  analysis  of  conplete  turn  around  time  was  made  utilizing 
data  of  individual  units  (by  serial  nuntfier)  that  have  completely  turned 
around.  The  approach  for  tliis  analysis  is  termed  'Turnstile  Analysis" 
since  it  picks  a .special  point  of  reference,  considers  that  point  a 
turnstile  through  vdiich  every  unit  must  pass  and  be  recorded  in  that 
passage.  TTie  point  of  reference  for  this  analysis  was  shipment  to  the  user 
from  Abex  dock.  The  independent  variable  was  cumulative  days  to  delivery 
to  the  /\bex  bond  room,  of  the  .same  serial  number  unit.  To  avoid  bias 
the  only  units  included  were  those  shipped  from  Abex  to  reolace  those 
received. 

This  analysis  shows  the  total  system  average  turn  around  time  as 
the  slope  of  the  curve.  Thus,  the  curve  provides  dynamic  information 
in  terms  of  any  point  in  time  as  well  as  for  any  increment  in  time. 

Figure  18  is  a curve  utilizing  this  turnstile  analysis.  The  curve  shews 
complete  turn  around  times  for  individual  units  as  543  days  for  the 
start  of  the  RIW  contract  and  396  days  currently  experienced  under  the 
RIW  contract. 

This  information  is  necessary  in  order  to  determine  the  anticipated 
average  turn  around  of  a complete  population.  Length  of  time  to  turn 
around  a conplete  population  is  calculated  using  the  current  informa- 
tion (as  average  over  the  contract  period)  and  the  return  rate  as  a func- 
tion of  flying  hours  (also  related  to  time).  This  calculation  results 
in  a conplete  population  turn  around  time  of  approximately  9 years  at 
the  1976  flying  rates  and  removal  rates.  Since  this  F-14  program  will 
increase,  then  the  dynamics  of  the  situation  indicate  that  there  will  be 
more  than  bne  turn  around  of  the  cotiplete  pump  population  within  the  Abex 
t RIW  contraat.  This  is  an  essential  ingredient  toward  success  of  a RIW 
Contract.  ' 

C.  Bond  Room  and  Abex  Pool: 

Ciovemment  owned  material,  when  in  the  custody  of  a contractor,  nust 
be  secured  during  storage  in  accordance  with  government  regulations. 

This  secured  space  is  referred  to  as  a bond  room.  Abex  maintains  a pool 
of  RII  (ready  for  issue)  pumns  in  such  a bond  room  in  order  to  provide  the 
exchange  of  an  RFI  pumj^  within  one  working  day  for  every  pump  received. 
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The  pool  is  maintained  by  Abex  under  their  control  in  this  bond  room. 
The  contract  original  authorized  pool  of  RfT  units  was  25  units.  How- 
ever, the  growing  reliability  of  the  pump  resulted  in  fewer  units  in 
transportation  than  anticipated,  resulting  in  a larger  accumulation  of 
units  in  the  pool.  This  accumulation,  in  just  that  one  storage  area, 
has  made  it  possible  to  keep  tighter  control  and  higher  visibility  of 
available  assets  within  the  total  logistics  system. 
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FIQLfRE  18:  Tlimstile  Analysis 


The  Abex  contract,  at  the  time  of  execution,  planned  for  support 
of  all  F-14  aircraft  up  to  and  including  Lot  TV.  The  pool  of  25  pimips 
was  calculated  based  on  that  level  of  support.  By  the  time  each  new 
lot  of  aircraft  (to  Lot  VIII)  was  defined  for  support  under  an  amendment 
to  the  Abex  contract,  the  pool  had  grown  sufficiently  above  25  to  not 
require  a specific  procurement  for  additional  support  spares  for  that 
new  lot  of  aircraft.  This  situation  was  attained  successively  for  Lots 
V,  VII  and  VIII.  At  the  time  of  writing  this  report.  Lot  VIII  was  con- 
tracted for  RIW  coverage  as  modification  P00013  to  the  Abex  contract. 

And  again,  the  pool  has  grown  to  73  at  the  time  of  the  last  contract 
review  and  is  40  as  of  15  August  1977.  Thus,  for  Lot  VIII  aircraft, 
there  appears  to  be  no  need  for  new  spares  procurement.  It  will  be 
possible  to  live  off  of  the  existing  assets  without  jeopardizing  fleet 
support.  However,  15  additional  spares  were  procured  for  safety  stock. 

Table  VI  is  a synopsis  from  contract  start  of  the  pool  experience 
and  inventory  changes.  The  notes  explain  the  inventory  level  changes, 
other  than  the  one  for  CHie  exchanges,  which  resulted  in  a pool  above  the 
contracted- for  level  of  25  punps.  Total  assets  repres'*nt  that  quantity 
of  units  in  Abex  representing  total  available  to  the  pool  at  the  indicated 
date. 
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TABIJi  VI:  ABFD(  INVlif^FORY  GIANGF^ 


Date 

Total  Assets 

Pool 

Remarks 

A/6/73 

45 

25 

45  Units  rec'd  on  N00383-72- 
C-4641 

12/26/73 

40 

5 Units  to  NAS  Miramar  Pool 

1/WlA 

39 

1 Unit  to  Test  Stand  Manuf. 

10/30/74 

40 

29 

1 Unit  from  Test  Stand  Manuf. 

4/10/75 

55 

15  Units  rec'd  from  Oceana  - 
Norfolk  - Bethpage  (Excess 
to  Navy  Supply  System) 

15  Units  rec'd  on  N00383-74- 
C-4113  (Lot  VI  Spares) 

4/17/75 

70 

4/25/75 

71 

1 Unit  rec'd  from  Norfolk 

(Excess  to  Navy  Supply  System) 

6/19/75 

89 

18  Units  rec'd  on  N00383-74- 
C-4113  (Lot  VI  Spares) 

7/29/75 

82 

71 

7 Units  to  USS  America  (lOL 

Spares ) 

8/26/75 

71 

1 Unit  Rec'd  from  Norfolk 

(Excess  to  Navy  Supply  System) 

11/13/75 

63 

53 

10  Units  to  Oceana  § 10  Units 
to  Miramar  (To  supplement 

Station  pools  due  to  possible 
labor  dispute) 

11/25/75 

62 

1 Unit  to  Test  Stand  Manuf. 

1/14/76 

56 

44 

6 Units  to  USS  Constellation 
(lOL  Spares) 

1/27/76 

66 

52 

10  Units  from  Oceana  (Retum-of 
Supplemental  Pool  Units) 

1/29/76 

70 

4 Units  rec'd  from  Norfolk 

(Excess  to  Navy  Supply  System) 

2/16/76 

80 

55 

10  Units  rec'd  from  Miramar  (Re- 
turn of  Supplemental  Pool  Units) 

7/29/76 

78 

50 

2 Units  to  Miramar  (lOL  Spares) 

10/13/76 

77 

59 

1 Unit  to  Miramar  (ACEVAL/AIMVAL) 

11/1/76 

74 

54 

3 Units  to  North  Island  (ACEVAL/ 
AIMVAL) 

11/4/76 

73 

53 

1 Unit  to  Test  Stand  Manuf. 

1/14/77 

72. 

59 

1 Unit  to  Abex  Eng.  Test  Lab 

1/24/77 

69 

55 

3 Units  to  USS  Enterprise  (lOL 
Spares) 

2/18/77 

68 

58 

1 Unit  to  Abex  Fjig.  Test  Lab 

2/18/77 

69 

1 Unit  rec'd  from  USS  Kennedy 
(Fjccess  to  Navy  Supply  System) 

2/21/77 

70 

1 Unit  from  Norfolk  (Foccess  to 

Navy  Supply  System) 

4/11/77 

63 

41 

7 Units  to  USS  Kitty  Hawk  (lOL 
Spares) 

5/5/77 

62 

33 

1 Unit  to  Naval  Test  Lab 

5/5/77 

61 

32 

1 Unit  to  USS  Constellation 
(lOL  Spares) 

36 


ASO  TEIi-2-77 


TABU',  VI : (Continued) 


Date 

Total  Assets 

Pool 

Remarks 

5/13/77 

61 

40 

Replenishment  to  bond  room 

6/10/77 

56 

25 

Awaiting  mounting  flanges  and 

7/19/77 

56 

15 

hangers  for  pumps  in  repair 
cycle 

8/15/77 

66 

40 

Repair  parts  received,  re- 
plenishment to  bond  room 

n.  Bit  and  Piece  (Spare  Parts)  Support: 

The  RIW  contract  calls  for  Ahex  to  supply  its  own  parts  for  repairs. 
Ihis  contract  anticipated  an  average  cost  in  parts  per  repair  and  in- 
cluded that  cost  in  the  contract  price.  Since  the  original  contempla- 
tion of  this  RIW  contract  occurred  during  the  time  of  the  original  F-14 
provisioning,  and  at  that  time  it  was  not  known  if  an  RIW  contract  would 
materialize,  it  was  necessary  to  continue  downstream  preparing  for  a 
normal  mode  of  organic  support  until  the  RIW  could  become  firm.  During 
this  period,  spare  parts  were  procured  by  the  Nav>'  under  ASO  contract 
N00383-72-C-4b41 . During  this  period  of  time  Abex  could  not  invest  its 
own  money  in  spare  parts  for  the  RIW  since  it  was  not  clear  if  such  a 
contract  would  materialize.  On  the  surface  it  would  appear  that  the 
Navy  could  possibly  duplicate,  with  their  investment  in  spares,  that 
investment  for  spares  that  Abex  would  have  to  make  should  the  RIW  mater- 
ialize. This  potentially  costly  duplication  was  avoided  later  when  the 
RIW  contract  was  negotiated  and  Abex  agreed  to  a no  cost  cancellation 
of  the  ASO  spares  contract  in  order  to  allow  Abex  to  continue  the  manu- 
facture of  tho^e  spares  for  the  RIW  contract.  The  net  result  of  this 
change  was  to  provide  .Ah  x the  needed  lead  time  in  the  production  of 
spares  for  the  start-up  cf  the  RIW  contract. 

The  use  of  specific  spare  parts  is  recorded  by  Abex  as  part  of  their 
data  inputs.  The  actual  use  rates  of  parts  are  reviewed  and  analyzed  as 
part  of  Abex  continuous  reliability  and  maintainability  improvement  effort. 
Additionally,  the  composite  use  rates  of  the  parts  will  provide  a basis 
for  determining  the  Navy  requirements  for  spares  at  the  end  of  contract 
when  transitioning  from  RIW  support  mode  to  organic  support. 

Table  VII  is  a partial  listing  of  parts  replaced  and/or  reworked 
to  date.  The  listing  is  in  the  order  of  their  usage  to  provide  insights 
on  which  parts  have  greatest  inpact  on  the  program  and  thus,  which  parts 
can  be  most  lucratively  changed,  inproved  or  better  process^.  This  re- 
mains as  a future  Abex  effort  under  the  RIW  contract,  to  decrease  their 
costs  to  maintain  and  improve  maintainability. 

Tliis  RIW  contract  has  provided  a benefit  over  the  organic  support 
alternative  not  always  recognized.  This  benefit  is  the  ability  to  easily 
and  most  economically  rework  parts  when  there  is  an  ongoing  manufacturing 
production  of  the  same  part  at  the  same  time.  Since  Abex  production  of 
F-14  punps  will  continue  as  long  as  Grumman  produces  the  F-14  aircraft 
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and/or  new  spares  replenishments  are  required,  then  it  stands  to  reason 
that  during  the  course  of  this  Abex  RIW  contract  (until  1983)  that  this 
advantage  will  be  obtained.  There  are  many  of  the  Abex  overhaul  rework 
procedures  which  are  phased  into  and  become  integral  with  the  concurrent 
production  of  the  same  items.  Thus,  the  cost  for  such  rework  is  pro- 
rated on  an  allocated  portion  of  the  production  cost  which  is  much  less 
than  any  rework  accomplished  as  an  independent  shop  effort.  The  records 
of  parts  used  will  ultimately  be  provided  as  real  life  provisioning  in- 
puts when  phasing  in  organic  support  during  the  last  year  of  the  RIW 
contract.  Abex  has  contractual  responsibility  to  provide  this  informa- 
tion. 


TABLE  VII; 

PARTS  REPLACED  AND/OR 

REWORKED 

PART  NO. 

REPLACED 

QUANTI' 

61569 

Washer  - Countersunk 

1728 

55953 

Bolt  - Machine  12  pt 

1696 

63498 

Piston  5 Shoe  S/A 

569 

55597 

Insert  - Helical  Coil 

320 

61635 

Ring  - Retaining 

156 

50114 

Plug  - Protective 

155 

50071 

Plug  - Protective 

155 

50068 

Plug  - Protective 

155 

61305 

Plate  - Warranty 

135 

61496 

Face  - Seal  Mating 

125 

8013303 

Pkg  Preformed 

97 

8001003 

Pkg  Preformed 

94 

8012403 

Pkg  Preformed 

89 

8090804 

Pkg  Preformed 

86 

8024103 

Pkg  Preformed 

86 

8091004 

Pkg  Preformed 

85 

8090’04 

Pkg  Preformed 

84 

8016703 

Pkg  Preformed 

82 

8090603 

Pkg  Preformed 

81 

8091004 

Pkg  Preformed 

81 

8001203 

Pkg  Preformed 

81 

53566 

Insert  - Helical  Coil 

80 

8001001 

Pkg  Preformed 

78 

63494 

Baxrel  - Cyl 

77 

6676215 

Insert  ^ Keyring 

77 

REWORKED 

63498 

Piston  5 9K)e 

799 

69575 

Hanger  S/A 

129 

61080 

Port  Cap 

121 

69404 

Port  Plate 

118 

63494 

Barrel 

65 

61340 

Housing 

50 

61339 

Flange 

50 

61496 

Face  - Seal 

27 

63496 

Plate  Wear 

15 

38 


ASCI  Tr.H-2-77 


r, . Procurement  History : 
1.  Hardware: 


The  F-14  hydraulic  punp  was  initially  procured  by  Grunmaii  from 
/\bex  after  a conpetitive  selection  process.  For  each  lot  of  F-14  pro- 
duction, Grunman  procures  directly  from  Abex  the  punps  required  for  in- 
stallation (contractor  furnished  equipment).  Thus,  when  the  aircraft 
is  accepted  by  the  Navy,  support  of  those  pumps  becomes  a Navy  respon- 
sibility. As  is  usual  for  the  initial  introduction  of  new  aircraft  in- 
to fleet  operations,  the  aircraft  manufacturer  provides  the  early  support 
of  spares,  generally  referred  to  as  augmented  support.  Grunnan  pre- 
pared for  such  augmented  support  by  ordering  80  pimps  from  Abex.  These 
pumps  would  have  been  made  available  to  the  Navy  at  a point  in  time  when 
the  F-14  would  have  become  operational.  The  need  for  that  number  of 
spares  would  have  existed  for  the  non-RIW  mode  but  were  considered  too 
high  an  investment  by  Navy  for  the  RIW.  Consequently,  Grimnan  was  re- 
quested by  the  Navy  to  reduce  the  procurement  to  50  units.  This  re- 
presented a considerable  savings  to  the  Navy  since  the  Grunman  costs  of 
aut^nentcd  spares  are  passed  on  to  the  Navy  with  corres{X)nding  Grunman 
mark-ups  above  Abex  sell  prices. 

2.  Support  liquipment: 

Initial  support  of  the  F-14  called  for  Abex  commercial  overhaul 
of  the  hydraulic  pump  (Grunman  contracts)  until  such  time  that  the  Navy 
system  was  prepared  to  provide  organic  overhaul  of  this  pump.  One  cri- 
tical key  to  Navy  support  was  availability  of  a test  stand.  It  was 
postulated  at  that  time  (1972)  that  it  would  have  taken  approximately 
3 years  until  such  organic  depot  support  could  become  fully  operative 
with  support  equipment,  data,  spares  and  training.  Until  that  would  have 
occurred,  an  ASO  conmercial  overhaul  contract  with  Abex  would  have  been 
required.  However,  the  early  signing  of  the  RIW  contract  with  Abex  made 
possible  a very  easy  and  smooth  transition  from  the  then  existing  conmer- 
cial overhaul  into  the  RIW  contract  which  included  as  well  those  overhaul 
support  functions.  Overhaul  support  under  the  RIW  contract  has  remained 
a smooth  flow  since  with  no  negative  impact  upon  fleet  support. 

There  has  been  continuous  development  effort  by  NAVAIR  to  de- 
velop a test  stand  adequate  for  the  purpose.  2 contracts  have  been 
issued  to  date  for  such  a development.  The  first  contract  N00156-71-C- 
1053  of  25  January  1971  awarded  to  ACL-Filco,  did  not  result  in  an 
acceptable  test  stand.  The  second  contract  N00140-75-C-0585  awarded  to 
Dayton  T.  Brown,  has  resulted  in  a test  stand  to  be  delivered  to  the 
Navy  in  October  1978  for  evaluation.  Should  this  evaluation  conclude 
that  this  test  stand  is  satisfactory  for  its  intended  intermediate  main- 
tenance and  depot  support  purposes,  then  procurements  for  the  additional 
units  would  have  to  be  initiated.  It  could  be  anticipated  that  a lead 
time  of  at  least  2 years  is  required  for  procurement  and  delivery  after 
requirements  are  crystallized  and  money  is  made  available.  Thus,  it  could 
be  postulated  that  adequate  equipment  for  Navy  organic  support  will  not 
be  available  until  1980. 
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K.  Training: 

Abex  has  made  many  visits  to  the  field  to  investigate  reasons  for 
removals.  With  each  visit  they  have  provided  both  fleet  operations 
;ind  intermediate  level  maintenance  people  specific  indoctrinations  on 
the  pumji  and  the  RIW  contract.  This  consistent  Abex  action,  accom- 
plished through  their  own  initiative  and  expense,  has  resulted  in  much 
more  disciplined  and  cooperative  fleet  operations  and  maintenance  re- 
sjwnses  and  is  materially  responsible  for  some  of  the  continuing  lowering  of 
removal  rates.  Additionally,  Abex  has  invited  newly  formed  F-14  squadrons 
to  send  their  personnel  associated  with  the  aircraft  hydraulics  for  in- 
doctrination at  the  Abex  plant.  To  insure  covering  all  newly  formed 
squadrons,  Abex  has  provided  the  same  indoctrination  at  the  military 
bases  as  well. 

This  training  process  is  a continual  one  since  there  is  considerable 
turnover  of  Navy  persoinel.  Prior  to  aircraft  carrier  deployment  Abex 
generally  insures  that  the  applicable  personnel  have  had  the  indoctrina- 
tion. If  not,  Abex  takes  the  necessary  steps  to  provide  indoctrinations. 
Thus,  at  this  point  in  time,  virtually  every  person  directly  involved 
in  dealing  with  the  hydraulic  pump  in  field  operations  has  been  made 
knowledgeable  of  the  pump,  its  application  capabilities,  cautions  for 
servicing  and  the  RIW  contract  support  capabilities. 

The  RIW  contract  includes  an  Abex  requirement  to  train  Navy  personnel 
who  will  be  responsible  for  overhaul  of  the  pui^  as  part  of  the  transi- 
tion to  Navy  depot  support  during  the  final  year  of  the  contract. 

G.  Conmunications  and  Data: 

There  are  2 major  sources  of  data  fed  into  the  RIW  program.  The 
first  source  is  records  generated  from  fleet  level  activities,  generally 
removals/ ins tall at ions  of  the  pump  and  F-14  aircraft  activity.  The  data, 
as  recorded  in  field  operations,  is  transmitted  directly  to  a Navy  data 
repository  in  Meehan icsburg,  PA.  The  system  within  the  Navy  requiring 
the  generation,  transmission,  storing,  and  retrieval  of  this  type  of  data 
is  called  the  Navy's  Material  Maintenance  Management  System,  generally 
referred  to  as  3M.  The  applicable  3M  data  as  originally  recorded  source 
data  from  the  3M  data  bank  is  tabulated  and  rerecorded  on  tape  monthly 
and  sent  directly  to  Abex  for  their  use.  .Fjiclosure  III  is  the  letter 
which  initiated  that  3M  input  directly  to  Abex. 

The  second  major  source  of  data  is  that  generated  in  Abex  during  con- 
trol of  the  pimp  through  receipt  to  shipment  as  well  as  the  data  generated 
during  the  overhaul  and  test  cycle.  The  main  elements  of  data  generated 
become  inputs  to  the  automated  data  processing  (AI)P)  system  developed  by 
Abex  for  the  RIW  contract.  There  are  other  manual  sources  to  data  in^xits 
peripheral  to  RIW  but  f^  to  Abex  to  add  to  other  data. 

All  the  3M  inputs  are  supplemented  by  the  Abex  form  included  with  each 
pump  shipped  and  distributed  during  the  Abex  indoctrinations  and  completed 
by  the  field  on  a courtesy  basis.  This  form  is  included  with  this  re- 
port as  liiclosure  VI.  Tliis  form  has  been  an  excellent  vehicle  for  com- 
nunication  with  each  returning  punp.  The  field  has  shown  outstanding 
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cooperation  in  taking  the  time  and  effort  to  fill  in  the  form  in 
addition  to  their  requirement  to  provide  forms  for  3M  inputs.  It  is 
easy  to  speculate  that  this  unusual  additional  field  effort  and  coopera- 
tion might  be  due  to  two  reasons: 

1.  The  field  has  been  able  to  identify  this  effort  with  poten- 
tial improvements  which  ease  their  problems  in  maintenance. 

2.  The  field  via  Abex  indoctrinations  has  learned  that  the  form 
they  fill  out  is  really  used  and  is  very  useful,  overcoming  the 
field's  usual  frustrating  feeling  that  no  one  in  "headquarters" 
listens  to  what  they  have  to  say. 

The  net  result  has  been  that  this  communication  has  been  extremely 
valuable  in  determining  Abex  reaction  to  field  occurrences.  Many  de- 
sign changes  were  in  fact  conceived  as  a result  of  these  direct  field 
communications.  This  field  form  is  physically  received  at  Abex  with 
the  applicable  pump.  Thus,  the  information  is  most  timely  without  ADP 
gaps  in  the  process  plus  retrieval  problems  when  related  to  a specific 
pump.  The  pun^)  and  form  are  usually  received  at  Abex  within  67  days  of 
the  removal  of  that  pump  from  an  aircraft.  3M  data,  due  to  its  inter- 
mediate processing  steps  from  sources  to  its  receipt  at  Abex,  is  generally 
at  least  90  days  behind  in  currency. 

Although  the  data  inputs  at  the  start  of  RIW  could  not  justify  the 
economics  of  an  ADP  system,  Abex  desired  to  develop  such  a system  in  ad- 
vance of  the  actual  need  to  allow  considerably  longer  lead  times  in  its 
develofHnent . At  this  point  the  ADP  system  development  suffices  for  Abex 
and  Navy  current  needs  even  though  there  remains  considerable  manual  analy- 
tic efforts  which  can  be  automated  in  the  future.  Some  of  these  analytics 
which  were  performed  manually  are  illustrated  throughout  this  report. 

Plight  hour  summaries  are  developed  within  the  ADP  system  as  well  as  many 
other  ADP  outputs.  Material  Management  sunmiaries  are  also  developed  for 
ADP  output  reports.  These  are  combined  in  the  ADP  output  to  provide  re- 
moval (return)  rates  relative  to  flight  or  pump  hours.  The  enphasis  in 
the  future  is  to  develop  the  ADP  outputs  which  are  required  to  support 
those  future  analytic  efforts  as  well  as  to  replace  remaining  manual 
efforts  with  appropriate  ADP  programning  and  outputs.  Enclosure  XV 
provides  samples  of  the  Abex  ADP  outputs. 


ECONOMICS 

A.  RIW  Costs: 

The  Abex  RIW  contract  with  all  its  amendments  to  date,  contractually 
obligated  the  Navy  for  approximately  $1.6  million.  Payments  are  arranged 
to  be  made  on  an  "as  you  go"  basis;  each  increment  paid  is  an  advance  pay- 
ment of  1 year's  pro  rata  portion  of  its  RIW  operations.  The  pro  rata  is 
based  on  per  installed  pump  in  an  F-14  aircraft.  Thus,  each  time  the  Navy 
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accepts  an  aircraft  from  Grtimman,  pro  rata  billings  are  initiated  for 
the  2 pumps  installed  in  that  aircraft.  liach  billing  is  for  1 year 
of  warranty  operations.  /Xnother  billing  is  made  on  the  1st  anniver- 
sary of  that  first  billing  and  so  on  each  year  until  payment  of  that 
pro  rata  portion  of  the  RlW  contract  is  coinilete. 

The  anniial  schedule  of  payments  has  been  designed  to  reflect  start 
up  costs  and  other  fixed  costs  by  being  heavier  in  the  beginning.  The 
basic  schedule  called  out  in  the  RIW  contract  is  as  follows: 


Initial  Delivery  20% 
1st  anniversary  20% 
2nd  anniversary  20% 
3rd  anniversary  20% 
4th  anniversary  10% 
5th  anniversary  10% 


(or  contract  completion) 


Ilie  actual  payments  to  date  and  future  schedule  of  payments  are 
shown  in  Figure  19  below: 
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B.  Alternatives  to  RIW: 


The  RIW  contract,  although  only  half  way  through  its  course,  has 
provided  many  significant  opportunities  for  cost  reductions.  The  cost 
reductions  are  considered  as  those  system  or  element  costs  which  have 
been  proven  to  be  less  within  the  RIW  contract  when  corifiared  to  the 
most  likely  non-RIW  alternative.  For  the  purposes  of  comparison  in 
this  case,  the  most  likely  non-RIW  alternative  would  have  been  a plan  to 
maintain  which  included  a Navy  organic  depot  or  Abcx  as  a commercial  de- 
pot to  provide  overhaul  of  the  punf). 

A total  system  cost  comparison  was  originally  made  for  management 
review  in  its  decision  to  go  the  RIW  route.  This  stuily  was  publishetl, 
reference  e.  This  original  cost  conq^arison  for  lots  I to  IV  provided 
considerable  evidence  from  1972  projected  information  that  RIW  was  the 
most  cost  effective  alternative  available  to  the  Navy.  This  study  con- 
cluded that  the  non-RIW  alternative  would  cost  approximately  $100,000  more 
when  compared  to  the  RIW  proposed  costs.  In  addition,  at  the  end  of  the 
RIW  contract  the  Navy  would  have  at  least  $150,000  of  assets  available  for 
transfer  and  use  in  Navy  organic  sunnort. 

Since  this  cost  comparison  was  based  on  the  then  Akex  proposal  for  5 
years  of  RIW  reliability  growth,  and  this  proposed  growth  was  not  only 
achieved  but  exceeded  by  the  contract  midpoint,  the  cost  effective- 
ness of  the  RIW  has  been  well  demonstrated.  Specific  cost  reductions  over 
non-RIW  alternatives  have  been  documented,  i.e.,  no  Navy  investment  re- 
quired to  ujxlate  pumps  to  the  03  configuration  ($151,000  saved)  and  the  red- 
uction of  spares  required  for  adequate  fleet  support  mentioned  previously 
in  this  report. 

Another  study  has  been  made  (1977)  to  determine  as  realistically  as  pos- 
sible what  the  real  life  alternative  would  have  been,  should  RIW  not  have 
been  available  to  the  Navy.  The  study  considered  the  most  likely  reliab- 
ility which  would  have  been  achieved  in  an  environment  of  organic  and/or 
comnercial  overhaul  without  any  RIW  reliability  growth  incentives.  The 
base  developed  and  end  points  developed  to  the  present  time  showed  that 
the  non-RIW  alternative  would  have  required  organizational,  intermediate 
and  depot  levels  to  siqjport  228  additional  returns  to  date  above  that 
obtained  for  the  RIW  alternative.  Projections  of  returns  for  the  alterna- 
tive were  made  to  tlie  end  of  the  RIW  contract  period  to  support  an  updated 
economic  analysis.  This  economic  study  is  included  as  liiclosure  XIII  of 
this  report. 

This  economic  study  made  for  this  RIW  mid-contract  review  intended  to 
surface  actual  differences  of  costs  and  resource  requirements  between  the 
RIW  and  non-RIW  alternatives.  Costs  are  considered  as  "out  of  pocket"  type 
of  expenses  which  when  not  required  can  become  cash  or  resources  available 
for  other  support  requirements.  For  the  purposes  of  this  economic  study, 
resources  not  considered  elements  of  the  stixly  were  those  which,  when  quan- 
tified, would  not  or  could  not  became  available  as  cash  to  be  applied  else- 
whe  re . 
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Aiiv  resource  wliich  could  not  be  quantified  with  confidence  was  not  con- 
sidered. The  study  is  in  effect  a Life  Cycle  Costing  analysis  for  the 
two  alternatives  considered.  This  study  is  included  as  part  of  this  re- 
port as  enclosure  XIII  and  is  backed  up  by  another  study  of  escalation, 
Ijiclosure  X\  I. 

The  stiKly  showed  that  the  non-RIW  alternative  would  have  cost  more 
and  would  have  required  additional  resources  for  support.  The  difference 
when  quantified  totaled  $749,844  to  date  in  favor  of  RIW.  For  the  life 
cycle  cost  the  differences  of  costs  in  favor  of  RIW  are  $1,940,498. 
wiien  it  is  considered  that  the  RIW  contract  uj)  to  and  including  Ix)t  VIll 
aircraft  costs  $1,. 895,344,  this  result  becomes  very  significant  in  proving 
the  wisdom  and  cost  effectiveness  of  the  RIW  alternative  for  the  F-14 
engine  driven  hydraulic  pump.  This  economic  study  will  be  updated  at  the 
end  of  the  RIW  contract  to  completely  document  this  RIW  experience. 


CONCLUSIONS 

A.  The  growth  of  reliability  from  500  to  above  1250  hours  between  re- 
turns is  very  significant.  The  continuous  field  reliability  growth  for 
this  generic  type  of  item  has  not  been  achieved  before  with  any  other 
program  or  procurement  approach.  At  the  half-way  point  in  the  contract, 
the  reliability  is  continuing  its  growth. 

B.  The  inventory  support  posture  has  been  excellent  since  the  start  of 
the  RIW  contract,  and  has  every  indication  of  remaining  that  way  for  the 
contract  duration.  This  support  posture  has  been  accomplished  with  much 
less  Navy  investment  for  spares  support  than  that  considered  normal  for 
a non-RIW  mode  of  support. 

C.  This  RIW  contract  has  been  the  most  cost  effective  support  alternative 
available  to  the  Navy. 

D.  Operations  within  the  RIW  contract  have  been  extremely  effective  in 
catching  system  deficiencies  and  expeditiously  reacting  to  avoid  fleet 
operational  degradations  due  to  those  deficiencies. 

K.  All  design  changes  and  updates  to  a latest  configuration,  through  3 
configurations,  have  been  effectively  made  with  no  capital  investment 
ret^uired  of  the  Navy,  no  cost  to  update  data  and  no  obsolescence  of  spare 
parts. 

F.  tThe  RIW  contract  facilitated  and  phased  into  a concurrent  qualifica- 
tion process  in  a positive  manner  providing  synergistic  benefits  for  both. 

G.  Within  the  RIW  contract  there  will  be  a complete  turn  around  of  the 
pump  population  permitting  all  units  to  be  updated  to  the  latest  03 
configuration  before  contract  coiniletion. 
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H.  ITie  AI)P  system  requires  further  development  to  provide  analytic 
and  d>'namic  system  indicators  of  performance  and  control. 

I.  fhis  RIW  program  has  provided  a cost  effective  and  practical  TAP 
(Test,  Analyze,  and  Fix)  operation  utilizing  real  life  field  experience 
for  the  'Test"  bed,  "Analysis"  by  the  engineers  most  knowledgeable  about 
the  purai>'s  design  and  manufacture,  and  "Fix"  , conoirrent  with  production, 
with  no  Navy  investment  or  lost  time. 


Rf-n^^JJDATIONS 

A.  The  lx)t  VIII  pumps  will  complete  the  RIW  coverage  simultaneously  with 
the  other  existing  pump  pc^xilation  under  RIW  contract  for  one  total  corimon 
point  of  population  contract  completion.  Future  Lot  IX,  etc.  production 
aircraft  should  obtain  RIW  coverage  at  no  additional  cost  by  keeping  the 
aircraft  flying  hour  cutoff  at  393,024  hours  and  contract  calendar  cut- 
off at  15  March  1983. 

B.  /\S0  should  review  and  update  provisioning  factors  and  allowance  lists 
to  exploit  the  current  higher  levels  of  reliability  obtained  under  the 
RIW  contract.  A desk  reprovisioning  action  could  initiate  the  required 
logistics  data,  reco’"^’s,  md  publication  changes. 

C.  Ahex  should  place  more  en^hasis  on  the  analysis  of  parts  used  for 
further  imj^rovements  of  reliability,  maintainability,  and  to  further 
decrease  costs  to  maintain. 

n.  fk?avier  Navy  emphasis  should  be  placed  on  correcting  known  system 
deficiencies,  i.c.,  the  quick  disconnects,  thermal  relief  valve,  etc. 

F.  Abex,  with  A.SO  support,  should  develop  further  dynamic  indices  of 
turn  around  time,  engine  to  flying  hour  ratio,  turnstile  amilysis  tech- 
niques for  analysis  of  reliability,  growth  of  time  between  install  and 
remove,  and  system  indicators  of  contract  performance  and  system  control. 

F.  Abex  should  continuously  monitor  critical  indicators  of  field  returns 
such  as,  leaky  front  seals,  test  good  units,  sheared  shafts,  etc. 

G.  Page  1 of  linclosure  3 to  FASOINST  4440. 86C  (Fnclosure  XIV  to  this 
report)  should  be  revised  to  include  more  detail  of  recommended  container 
and  shipping  instructions. 

H.  This  report  should  be  updated  at  the  conclusion  of  the  Abex  RIW 
contract . 
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RF.FF.RIJ^CKS 


a.  Aviation  Supply  Office  contract  with  Abex  Corporation  numiier 
N00383-73-C-3318,  dated  2 April  1973 

b.  Proceedings  of  Aviation  Supply  Office  Failure  Free  Warranty 
Seminar,  December  12,  13,  1973.  AD  #779068 

c.  Technical  Paper;  Markowitz,  Oscar  "Aviation  Supply  Office  FFTV/ 

RIW  Case  History  #2,  /\bex  Pump"  publisheti  in  Proceedings  1976 
Annual  Reliability  and  Maintainability  Syin[.osium 

d.  /\SO  Field  Instruction  FASOINST  4440. 92B  "ClAMP  (Closed  Loop 
Aeronautical  Management  Program),"  dated  17  June  1974 

e.  Aviation  Supply  Office  Report  No.  LCC-72-4,  "Determination  of 
Life  Cycle  Costs  of  the  Alternative  Choice  Between  FFTV  as  Proposed 
by  Abex  Corporation  and  Standard  Maintenance/Overhaul  Procedures 
Utilizing  NARl-  Organic  Capability,"  dated  2 June  1972 


COPY 

PGB8-2:WMr:cfr 
N00585-7S-C-33I8 
29  May  1973 


From:  Commanding  Officer,  Aviation  Supply  Office,  Philadelphia 
To:  Commander,  Defense  Contract  Administration  Services  District 

(DCRL-DVCD/B6) , 18321  Ventura  E3oulevard,  Tarzana,  CA  93156 

Subj:  Contract  N00383-75-C-33I 8 with  Abex  Corporation,  Oxnard,  CA 

1.  Subject  contract  was  executed  on  2 April  1973  and  provides  for  a long- 
ferm  service  warranty  covering  258  Government-owned  engine  driven  hydraulic 
pumps.  Abex  Corporation  part  numbers  65070-01  and  65070-02,  used  in  the 
F-14  aircraft.  The  concept  is  termed  Failure  Free  Warranty  (FFW)  and  the 
purpose  of  this  communication  is  to  clarify  the  DCAS  function  with  regard 
to  quality  assurance  (QA)  and  other  matters  within  this  FFW  concept. 

2.  The  purpose  of  FFW  is  twofold,  i.e.,  to  reduce  the  total  cost  of 
ownership  by  the  application  of  life  cycle  costing  techniques,  and  to  con- 
tinuously increase  product  reliability  by  directing  the  thrust  of  the  profit 
incentive  toward  such  end.  It  is  the  latter  aspect  of  FFW  which  bears  rrost 
directly  on  the  Government's  QA  function.  Under  normal  circumstances  the 
contractor  is  motivated  to  achieve  only  that  quality  level  which  meets  the 
minimum  requirements  stipulated  in  the  contract.  Beyond  tha*-,  the  incentive 
is  negative  in  that  lower  product  reliability  results  in  additional  sales 

in  equipment,  spare  parts,  and  repairs.  Under  FFW,  however,  the  contractor 
is  totally  responsible  for  failures  in  the  operational  environment  and  the 
consequent  maintenance  of  the  equipment  and  is  thus  motivated  to  achieve 
the  highest  possible  performance  level  in  order  to  decrease  failures  and 
subsequent  maintenance  costs.  This  is  a dramatic  shift  in  risk  from  the 
Government  to  the  contractor  and  must  be  accompanied  by  a similar  shift 
in  QA  responsibility.  The  contractor  must  be  permitted  a wide  degree  of 
latitude  in  making  decisions  which  affect  qua  I i ty^ rel iab i I i 1y,  and  final 
acceptance  of  the  product. 

3.  In  view  of  the  foregoing,  the  DCAS  QA  role  under  the  subject  contract 
is  as  fol  IcxKS: 

a.  The  QAR  has  no  responsibility  with  regard  to  the  receipt  of  units 
for  warranty  servicing  since  the  Government  need  not  demonstrate  that  the 
warranty  has  been  breached. 

b.  With  respect  to  units  undergoing  repair,  the  QAR  function  is  limited 
to  a surveillance  of  the  contractor's  quality  assurance  system,  to  ensure 
that  such  is  being  maintained.  The  OAR  shall  not  be  a member  of  the  Material 
Review  Board  (MRB)  since  the  total  risk  in  MRB  decisions  remains  with  the 
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contractor  after  final  acceptance  of  the  repaired  unit. 


c.  The  final  test  and  acceptance  of  repaired  units  must  be  a contractor 
responsibility.  The  QAR  will  monitor  only  to  the  extent  necessary  to  ensure 
that  the  final  test  and  acceptance  procedures  are  not  inconsistent  with 
those  approved  by  Grumman  Aircraft  Corporation.  Any  such  inconsistencies 
should  be  reported  to  the  PCO  with  sufficient  technical  detail  to  permit 
evaluation.  The  contractor  will  certify,  by  the  use  of  the  "Certificate 
of  Conformance"  mentioned  in  clause  1-930  entitled  "Inspection  and  Acceptance" 
that  the  repaired  unit  has  been  successfully  tested  in  accordance  with  the 
established  procedures.  Government  acceptance  of  repaired  units  should  be 
based  on  the  certificate  and  block  21  of  the  applicable  DO  Form  250  should 
be  so  noted. 


4.  Turning  to  a related  matter,  it  should  be  noted  that  the  contractor 
is  required  to  ship  units  from  the  Government  bond  room  on  an  expedited 
basis.  In  this  connection  it  is  requested  that  Abex  be  given  full  access 
to  bond  room  assets  consistent  with  the  provisions  of  ASPR,  Appendix  "B". 

5.  When  travel  funds  permit,  the  PCO  will  arrange  a postaward  conference 
at  the  contractor's  plant  for  the  purpose  of  exploring  all  areas.  Until 
such  time  it  is  hoped  that  this  letter  will  serve  as  a guide  for  contract 
administration.  Any  questions  in  this  regard  should  be  directed  to  this 
office,  Mr.  W.  McCleary  (Code  PGB8-2,  A.C.  215-697-3160,  autovon  442-3160) 


W.  J.  JEKOT 
By  d i rect i on 
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A tC:.-.-uUrie*U)fiH).iiiv  Ab«*  Corporation 

Aerospace  Dfv*s»on 
3151  West  5Ui  Street 
Oirrwd  Ca  93030 
(805)  486-1666 

22  June  1977 


Aviation  Supply  Office 
700  Robbins  Avenue 
Philadelphia,  Pennsylvania  19111 

Attention:  Mr.  Oscar  Markowitz  Code  TEE-A 

Subject:  AP27V  Hydraulic  Pump  FFW/RIW  Contract; 

Key  Abex  Personnel 

Dear  Oscar, 

Per  your  request  during  our  visit  to  ASO  on  16  June  1977  the  following  is 
provided: 

Fred  J.  Anderson  - Director  of  Military  Sales 

Duties  and  responsibilities  include  contract  negotiations  and  overall  responsi- 
bility for  the  entire  program  at  Abex. 

Charles  H.  Miller,  Jr.  - Manager  F-14  FFW/RIW  Program 

Duties  include  overall  administration  and  management  of  the  program. 
Specifically;  maintenance  of  data  accumulation,  field  visits  to  AP27V  users, 
providing  feed  back  to  interested  personnel,  monitoring  progress  of  units 
within  repair  cycle,  insuring  timely  shipment  of  replacement  units.  Directly 
responsible  to  Fred  Anderson  for  the  overall  operation  of  the  program. 

Russ  Stanton  - Reliability  and  Maintenance  Engineer  (RAME) 

Duties  include  inspection,  evaluation,  testing  of  all  FFW  units  received.  He 
reports  all  findings  to  the  review  team  and  analyses  all  pump  returns  to  deter- 
mine if  design  change  is  required.  He  prepares  all  engineering  changes  and 
technical  reports  as  required  by  contract  and  publishes  minutes  of  design 
review  meetings.  Makes  field  visits  if  a specific  problem  concerning  design  of 
either  the  pump  or  the  system  requires  his  presence. 
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Jack  Kirkpatrick  - Hydraulic  Technician 

Duties  8.*e  to  complete  teardown  of  unit,  make  all  repairs  and  rebuild  for 
testing  Also  keeps  up  with  parts  usage  on  each  unit. 


Several  other  personnel  are  of  course  Involved  In  the  handling  of  the  FFW 
units  as  a part  of  their  normal  duties  such  as  shipping,  receiving  , quality 
control,  testing,  etc.  If  other  Information  or  more  details  are  required 
please  let  me  know. 


Very  truly  yours. 


ABEX  CORPORATION 
AEROSPACE  DIVISION 


CHM.'gws 


Charles  H. 

F14  RIW  Program  Manager 
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4855 

19  Jun  1975 


Prom:  Commanding  Officer,  Aviation  Supply  Office,  Philadelphia 
To:  Commanding  Officer,  Maintenance  Support  Office,  Meehan i csburg,  PA 

(Code  315) 

Subj:  FEW  (Failure  Free  Warranty)  type  contract,  N00385-73-C-35I 8,  with 

Abex  (Corporation  for  the  long  term  warranty  of  the  hydraulic  pumps 
used  on  the  F- 1 4 aircraft 

Ref:  (a)  ASO  (P.  Ahern  TEE- I ) visit  to  MSO  (C.  Miller,  W.  Bard, 

E.  Derstler)  on  5 June  1973 

(b)  Fonecon  (P.  Ahern,  ASO  and  W.  Bard,  MSO)  on  15  June  1973 

1.  The  ASO  has  entered  into  a FFW  type  contract,  N00383-75-C-33I 8,  with 
Abex  Corporation  for  the  long  term  warranty  of  the  hydraulic  pumps  used 
on  the  F- 1 4 aircraft.  The  contract  includes  a commitment  to  supply  Abex 
with  (J.S.  Navy  maintenance  source  data  relative  to  this  equipment. 

2.  It  is  requested  that  the  MSO  supply  the  data  for  Work  Unit  Codes 
beginning  with  the  digits  45  from  the  Repairable  I tern  Data  Bank  (Card  types 
16,  17,  26,  27,  31,  54  and  35)  for  the  F- 1 4 aircraft  in  ADP  tape  format  on 
a monthly  basis.  It  is  also  requested  that  Aircraft  Statistical  Data 

(75  and  76  cards)  be  supplied  on  a separate  tape  also  on  a monthly  basis. 
Arrangements  to  rotate  the  tapes  for  reuse  can  be  made  directly  with  Abex. 

3.  As  discussed  during  the  5 June  1973  visit  between  Mr.  Ahern  of  this 
activity  and  your  activity,  the  tapes  generated  would  be  directly  analogous 
to  those  received  for  the  AJB3  gyro  FFW  contract,  N00383-67-C-5I0I , with 
the  exceptions  being  Type  Equipment  (F-14)  and  System  Work  Unit  Code  (45). 
The  first  tapes  delivered  would  be  from  the  initial  F-14  records  received 
at  MSO  up  to  some  convenient  cutoff  date  (e.g.  July  31).  Subsequently,  the 
data  on  the  tapes  would  represent  those  records  received  at  MSO  in  calendar 
months.  Another  exception  is  the  requirement  for  800  character  density  on 
9 track  tape  as  discussed  during  a telcon  on  15  June  between  Mr.  Bard  of 
your  activity  and  Mr.  Ahern  of  ASO. 

4.  It  is  requested  that  the  tapes  be  shipped  directly  to  the  Abex  Corpora- 
tion, Aerospace  Division,  Oxnard,  CA,  and  a copy  of  the  forwarding  document 
be  sent  to  the  ASO  (Code  TEE-1).  A specific  contact  point  at  the  Abex 
Corporation  will  be  established  at  a later  date. 

5.  Your  cooperation  Is  greatly  appreciated. 


0.  MARKOWITZ 
By  direction 

Copy  to: 

CNM  (Code  04142) 

Blind  copy  to: 

TE-A  SO-A  SDB2I-5  SCI-A  FY5B-A 
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AP27  FFW  - DESIGN  REVIEW  MEETING 

AGENDA:  Review  of  pump  rejections  and  design  related  areas  of  concern. 

DESIGN  REVIEW  TEAM  MEMBERS  ATTENDING: 


W.  Benson 

J.  Mlletl 

R.  Burrow 

D.  Moreland 

R.  DeBaun 

G.  Sorenson 

M.  Lelsten 

This  review  covers  the  evaluation  of  units  received  through  26  August  1974. 

The  pump  parts  evaluated  and  tne  recommendations  and  action  to  be  taken  are 
as  follows: 

1.  Piston  Shoe  Wear  - It  was  recommended  that  design  and  testing  of  a piston 
shoe  having  loose  shoe  pads  and  made  of  a more  wear  resistant  steel  be 
accompllsned. 

ACTION  TO  BE  TAKEN:  G.  Sorenson  will  proceed  with  the  shoe  design  and 
coordinate  the  necessary  test  requirements  with  W.  Benson. 

2.  External  Drive  Snaft  Shearing  - It  was  determined  that  the  shear  section 
of  the  shaft  was  correct  and  to  increase  it  might  cause  more  serious  pump 
failures.  The  shaft  failures  seem  to  relate  to  Incorrect  fastening  of 
the  hydraulic  lines.  More  data  will  be  gathered  and  presented  at  the 
next  meeting. 

3.  External  Drive  Shaft  Engine  Spline  Engagement  - The  engagement  of  the 
external  drive  shaft  into  the  engine  drive  spline  was  reviewed  and  a 
decision  was  made  to  increase  the  length  of  the  spline. 

ACTION  TO  BE  TAKEN:  G.  Sorenson  will  initiate  an  engineering  change  order 
to  improve  spline  engagement. 
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4.  Mounting  Flange  Leaks  - Leaks  in  the  area  of  the  trunnion  bearing 
pocket  were  discussed  pnd  it  was  reconmiended  that  a review  of  the 
drawings  be  made  and  a report  on  the  mounting  flanges  recently 
returned  for  leaks  be  prepared. 

ACTION  TO  BE  TAKEN:  G.  Sorenson  will  review  the  dimensioning  on 
the  mounting  flange  casting  and  machining  drawings.  W.  Benson  will 
prepa^'e  a report  on  the  leaking  mounting  flanges. 

5.  Port  Cap  to  Front  Housing  Interface  Lean  - The  leaks  at  the  stroking 
piston  supply  passage  were  reviewed  and  it  was  reconnnended  that  the 
port  cap  drawing  oe  checked  for  a possible  improvement  in  the  drilling 
of  the  oil  passages  to  the  stroking  piston.  Data  will  be  collected 

to  determine  the  effect  of  the  rework  to  the  retainer  ring  presently 
being  used  at  the  o-ring  seal. 

ACTION  TO  BE  TAKEN;  W.  Benson  will  collect  data  on  returned  units. 

G.  Sorenson  will  review  port  cap  drawings. 

6.  Piston  4 Shoe  End  Play  - It  was  decided  to  replace  the  shoes  on 
piston  and  shoe  subassemblies  naving  .003  or  greater  end  play. 

Piston  and  shoe  subassemblies  having  less  than  .005  end  play  should 
be  rerolled  to  meet  drawing  requirements  for  end  play. 

7.  Cylinder  Barrel  Piston  Bore  Wear  - A recommendation  to  collect  actual 
bore  wear  figures,  until  the  next  design  review  meeting,  was  made. 

ACTION  TO  BE  TAKEN:  W.  Benson  will  collect  data. 

8.  Cylinder  Barrel  Bearing  - It  was  recommended  that  surfaces  contacting 
the  cylinder  barrel  O.D.  be  checked  for  possible  improvement  of  the 
surface  finish  callouts. 

ACTION  TO  BE  TAKEN:  Surface  finish  callouts  will  be  checked  by 
G.  Sorenson. 

9.  Silver  Plating  - It  was  decided  to  continue  silver  plating  after  lapping 
where  previously  required. 

10.  An  engineering  change  order  to  incorporate  Micro-Seal  of  the  port  threads 
in  tne  port  cap  will  be  written  by  W.  Benson. 
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An  1C  ImiustriM  Company 


Date 

6/9/77 

Sub|«cl 

Minutes  for  FFW  Design  Review  Meeting 

From 

R.  Stanton 

To 

Members  Attending 

J.  Mileti 
R , Burrow 
F.  Parrone 
C.  Miller 
F.  Anderson 


This  review  covers  the  evaluation  of  units  for  the  period 
November  1,1976  to  April  30,  1977. 

The  life  cycle  and  wear  analysis  test  on  a sample  AP27V-5 
FFW  pump  was  initiated  and  495  hours  of  testing  were 
accumulated  prior  to  shutdown  due  to  high  case  leakage. 
Evaluation  of  parts  at  teardown  revealed  a wiped  cylinder 
barrel  face  and  an  excessive  amount  of  cavitation  erosion 
on  cyclinder  barrel,  shoes  and  wear  plate.  Evaluation  of 
the  test  stand  is  now  being  made  to  determine  the  cause  of 
the  caviation.  Continuation  of  testing  is  scheduled  for 
the  week  of  June  20th. 

There  were  34  removals  during  this  reporting  period,  20  of 
which  were  confirmed.  From  the  quantity  confirmed,  15  were 
pump  design  related.  The  two  major  causes  confirmed  were 
leaking  due  to  porous  mounting  flange  casting  and  leaking 
around  the  control  passage  0-ring  between  the  port  cap  and 
front  housing.  Both  causes  have  been  corrected  in  the  past 
and  all  units  returned  for  service  have  the  corrections 
incorporated . 

Oscar  Markowitz  prepared  a mid-contract  report  and  submitted 
it  to  Abex  for  review.  In  the  section  about  pump  removal 
causes,  he  cited  shaft  seal  leaking  as  the  cause  for  53 
removals  since  the  beginning  of  the  contract.  After  reviewing 
all  of  the  evaluations,  I found  only  20  removals  due  to  shaft 
seal  leaks.  From  this  number,  13  were  confirmed.  I will 
prepare  a detailed  review  of  all  units  returned  for  leaking 
and  pass  it  on  to  Fred  Anderson. 
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Two  units  were  returned  with  broken  compensator  spools. 
Metallurgical  analysis  revealed  that  the  break  was  a result 
of  stress  risers  developed  from  grind  burn.  After  reviewing 
the  design,  it  was  decided  that  the  spool  land  should  be 
lengthened  to  provide  more  support  from  the  sleeve.  I will 
write  the  change  order  to  accomplish  this. 

The  spring  guide  in  the  compensator  is  fretting  where  the  end 
of  the  spring  rests.  The  present  material  is  303  stainless 
in  the  annealed  condition.  It  was  decided  that  the  material 
should  be  changed  to  17-4  PH,  heat  treated  to  Rockwell 
C34-38.  I will  write  the  change  order  to  accomplish  this 


R.  Stanton 
RAME 
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Septcmixjr  9,  1974 


AEROSPACE  DIVISION 

Oxnard,  California 


MEMO  TO; 

FROM; 

SUBJECT; 

REFERENCE; 


ENC1X)SURE; 


Bill  Benson 
Dick  Moreland 

External  Drive  Shaft  engagement  AP27V-5-03 
P/N  65070-03  P’-14 

Our  recent  discussion 

Annotated  copy  of  Installation  Drawing 


The  enclosed  drawing  and  layout  of  the  accessory-  pad  drive  of  the  TF30 
P420A  engine  confirms  out  suspicion  that  the  external  drive  shaft  is  only 
engaging  about  0.750". 

It  is  requested  that  engineering  verify  the  GAC  Specification  for  the  pump 
and  accessory  drive  pad  specification  since  only  one  pad  was  checked  at 
NAS  Miramar's  engine  shop.  If  an  error  in  dimension  is  evident,  a change 
order  for  the  shaft  and  pump  should  be  prepared  and  submitted  to  GAC. 

If  possible,  we  should  also  investigate  increasing  the  shear  section  of  the 
shaft. 

SHEARED  SHAFT  PROBLEMS 

During  last  visit  to  NAS  Miramar,  also  checked  on  recent  removals  for 
sheared  shaft.  In  April  on  A/C  158  6 34,  there  were  two  (2)  pumps  removed 
for  sheared  shaft  consecutively.  TTie  mechanic  that  was  on  the  line  said 
that  both  of  these  failures  were  due  to  the  QD  releasing  and  fX)pping  the 
hose  completely  off  the  pump  during  start  up.  The  P/N  of  the  QD  on  the 
pressure  side  is  A51H9182-1,  UR's  have  been  submitted  on  the  QD's.  The 
suction  QD  P/N  is  A51H9181-1. 


Enclosure  V-56 


1H‘X 


Po9« 


2 


September  9,  1974 


In  discussing  the  QD  problem  with  GAC  at  Miramar,  it  was  stated  that  it  is 
a poliey  to  break  the  QD  at  the  pump  on  the  Combined  Side  and  plug  in  a 
ground  cart  to  power  the  system.  On  the  Flight  Side,  there  is  a fitting 
installed  in  the  system  to  accommodate  the  ground  cart.  GAC  has  proposed 
to  the  Navy  to  re-incorporate  this  change  to  the  Combined  System  side,  as 
it  was  installed  in  the  original  design  and  later  on  removed. 

"Hie  practice  to  supply  power  to  the  Flight  System  Fitting  and  using  the 
transfer  package  to  power  the  Combined  system  is  not  used,  as  they 
claim  it  takes  too  long  and  the  flow  requirement  is  not  sufficient  to  perform 
a good  component  checkout. 


DICK  W.  MORELAND 


DWM:jt 

enc. 

cc:  M.  Leisten 
G.  Soren.son 
F.  Girolamo 
R.  DcBaun 


U_C7 


i^M!X 


RMO  # 


iV  Ab«l  CoipOflbOfl  FAILURE  DATA  F-IA 

m 

AmpmOMiiM  CONTRACT  N00383-73-C-3318 

3iiiw  »TH  St  OXIIAW  CAI  13030  HYDRAULIC  PUFIP  MODEL  AP27V-5- 

NOTP:  THIS  FORM  SHALL  BE  CCWFLETED  AND  RETURNED  TO  ABEX  CORPORATION 


ICC/FF\A 


1 NS1 RUCl  IONS : 1)  Use  protective  caps  from  replacement  pump  and  Install  In  .ill 

openings  of  the  removed  pimp. 

2)  Complete  this  form  and  attach  to  Hard  Card  M.A.F.  (OPNAV  Form 
A790/A1  . Place  this  form  and  the  removed  pump  In  the  same  con- 
tainer In  which  the  replacement  was  received.  Return  to  Abex 
Corporation . 


Si.''  p/St  at  Ion 

Squadron  

Aircraft  BU  No.  

Engine  No.^ 

Aircraft  Hours 

WHEN  DISCOVERED  CODE:  (see  back) 

REASON  FOR  REMOVAL  CODE:  (check  one) 

( ) 523  High  Pressure 

( ) 524  Low  Pressure 

( ) 525  No  Pressure 

( ) 037  Fluctuates , Unstable  or  Erratic 

( ) 433  Performance  Unusual 

( ) 790  Other  - Explain  


Removed  Pump  S/N  

.Total  Pump  Hours 

Installed  Pump  S/N 

Date  Installed 

Job  Control  No.  from  M.A.F.  

System:  ( ) Flight  ( ) Combined 

( ) 068  Inoperative 

( ) 258  Overheats/Heat  Warning  I.lgbt  t 

( ) 668  Run  Dry 

( ) 381  Leaking,  Intern.il  or  Fxtern.il 

( ) 799  No  Defect  (Precaut  Ion /D i rer t »■> 

Remova 1 


j CONDITION  OF 

HYDRAULIC  SYSTEM 

(check 

as  applicable) 

1 System  fluid 

loss 

( 

) yes 

( 

) 

no 

Other  system 

component  failed 

( 

) yes 

( 

) 

no 

Location 

Other  system 

component  leaking 

( 

) yes 

( 

) 

no 

Location 

Flttlng/llne 

broken 

( 

) yes 

( 

) 

no 

Location 

System  fluid 

contaminated 

( 

) yes 

( 

) 

no 

System  fluid 

sample  taken 

( 

) yes 

( 

) 

no 

Fluid  s.imple 

enclosed 

( 

) yes 

( 

) 

no 

j CONDITION  OF 

FILTERS  (check  as 

appl icable) 

Case  Drain 

Return  Line 

Pressure 

Clean 

( ) 

( ) 

( 

) 

Contaminated 

( ) 

( ) 

( 

) 

Metal  Particles  ( ) 

( ) 

( 

) 

Other  Foreign 

( ) 

( ) 

( 

) 

Material 

Collapsed 

( ) 

( ) 

( 

) 

Was  hydraulic  system  purged  and  new  filter  elements  Installed 
before  Installing  the  replacement  pump?  ( ) yes  ( ) no 


NAVA I R 
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Signature 
Date : 


Rank /Rate 


FAILURE  DATA  F-IA 
tONTRACT  NOO  I81-73-C-3I1R 
HYPRAUl.ir  PUMP  MODFL  AP27V-3- 

NAVAJR  OI-KAO-8 
WHEN  orSCWVERED  COOES 

CODE  DESCRIPTION 


A BEFORE  ri.inHT  - ABORT  . AIR  CREW 

Thu  cod*  U lued  when  a need  for  malnlenanc* 

M discovered  by  an  air  new  before  f'lifht  and 
it  Is  necessary  to  abort  the  mission. 

a OEVOUE  FUvVHT  - NO  ABORT  - AU  CREW 
This  rode  Is  used  when  a need  fur  maintenance 
IS  rilsruvcrrd  by  nn  air  crew  before  fll|hl  and 
II  u not  necessary  to  abort  the  mission 

C.  fN  FIJGHT  - ABORT.  ThU  cod*  is  used  when 
a need  for  maintenance  Is  discovered  In  flicht 
unit  II  laTiimeB  necessary  to  abort  Iho  mission. 

D.  IN-  > LIGHT  - NO  ABORT.  ThU  code  Is  used 
when  a nesd  for  matnlanancc  u dUcovsred  In 
flU.hi  and  It  U not  neccaaary  to  abort  the 
mUatun. 

E.  AFTER  FUGHT/BETWEEN  FLIGHTS  - AIR 
CREW.  ThU  code  U used  when  a need  for 
maintenance  is  dUcovered  after  completton  of 
a titght  or  between  two  (lt«hu.  Examplea  are; 

1.  A pilot,  allehtlnc  from  an  aircraft 
after  complettiiic  a photo  mlaaion.  notices 
t.Vi!  an  access  panel  Is  mUsInf  from  ths  tsil 
section.  Code  K spould  be  used 

2.  Durlne  a paasencer  stop,  -i  pilot 
notices  a sudden  drop  In  fbel  prtssiire.  Cods 
E wruld  be  used. 

r.  PILOT'S  WEEKLY  INSPECTION.  ThU  code 
ti>  uaud  when  a need  for  maintenancs  Is 
dUcovsred  durlnf  ■ pilot's  weekly  aircraft 
Inspection. 

G.  ACCEPTANCE  TRANSFER  INSPEfTION. 

ThI.'i  code  U used  when  a need  for  maintenance 
ts  dUcuvered  during  an  acceptanca/tranalar 
Insiwcllon,  regardless  of  (hs  depth  of  the 
in<i|icctlon. 

a BETWEEN  FIJCHTS  - GROUND  CREW.  ThU 
code  IS  used  when  a need  for  mainteoanre  Is 
discovered  bf.-twet-n  flights  b>  personnel  other 
than  the  air  crew  Ea.imple'  A taxi  director 
notices  an  oil  leak  from  an  engine  while 
directing  a ptiol  Into  the  chock.s.  Code  H would 
be  used. 

J.  DAILY,  DAILY'ITISTFLIGHT  OR  DAM  Y/ 
.SPECIAL  INSPECTION  Th  e code  l.s  used 
Mlicn  a need  lor  malntcnanci  is  discovered 
diirlni'  a daily.  daily/posKliyht  or  daily/ 

M|icci-il  inspccllun. 

K.  I'llEFLIGIIT  OR  TUItNAIIOUND  WSPECtION. 
This  code  U used  when  a need  for  niatnlcn.mce 
Is  dUenvered  during  a prcfll;ht  or  liiinaround 
iiikirccllon. 

M CALENDAR  ODD  INSI'ECnON.  'his  code  Is 
I V hen  a need  for  malniennncc  In  dis'ovnrcd 
ihirl'ig  n caleiidiii  n sp  rtlon  • o<ld  for  uircru'i 
and  durliip  a maftir  Inspecllo'i  nn  engb  es. 


N.  CAIXNDAR  EVEN  fNSPECTiON  This  co-l 
Is  used  when  a need  for  mainlcnani  c i»  dis- 
covered during  a ralend.ir  Impclion  - even 

P.  FUNCTIONAL  TEST  FI.K.HT.  This  c >cle  it. 
used  for  all  needs  for  maintenance  disi  overed 
during  a flight  which  was  conducted  for  ihr 
purpose  of  lesling  Installed  aircrail  and  encinc 
accessories  and'^r  cqulpr.ieri 

Q.  CONDITIONAL  INSPECTION.  This  (sidr  is 
used  when  a need  lor  inairl  ''i.inre  is  di  .- 
covered  during  an  insperio  wliicii  d-n-s  n-.t 
have  a prescrtlicd  Inlerval  i dciv  ivds  up-m 
occurrence  of  certain  ctrcun  «Liiiri  s oi 
conditions,  I.e. . oil  analysis.  .t-Kiv 
Magnaflux,  etc. 

R.  QUALITY  ASSURANCE  INSPE'T'ON.  This 
code  Is  used  when  a need  lor  ntianlonance  i.s 
discovered  during  an  lns|<ettion  corducird 
by  personnel  designated  as  quality  assurance 
Inspectors  or  collateral  duty  inspecu>rs. 


U.  MODIFICATION/  PA  R/OV  E HHA  U 1 . A I P ' .1 N E 

MAINTENANCE.  This  code  1:-  used  when  .i 
need  lor  maintenance  is  d'scovcre.i  dm  mg 
depot  level  maintenance. 

W.  IN-KHOP  REPAIR  AND'OU  DlSASSEMIll.Y 
FOR  MAINTENANCE.  This  c<idc  is  us«  d 
when  a need  for  ni.nlotenance  is  diseoviTCd 
duilng  in-shop  re|>:iir  and/or  dis.isscn'hly 
foi  mamleiiant'e 

X.  TE.ST  UENCH/ENCrNE  TEST  STAND  Ol  TILh 
TION.  This  code  i.s  used  when  a need  c n 
niaintcii.inre  Is  discovered  on  lei  ai.nd u .il 
comiioncnts  tn.stalled  In  test  licnclu  s.  lo.idy 
rooms,  line  sharks,  etc. . or  when  a m ed 
(nr  maintenance  is  dUcovered  during  enc.ine 
test  slaiiit  operation. 

Y UPON  RECEIPT  OR  WITHDRAWAI  HI  >M 
SUPPI  V.  This  codi'  is  used  when  .i  in 'd 
(or  maiinciiance  is  discovered  on  pails 
compoiicnls/  assemblies,  cic  after  ihcir 
receipt  or  witlwlrawal  (l■■•nl  .su|i|)l/ 

The  use  ol  When  Dlscoveied  I odes  Is  I 'l  Uh' 
most  iiart  self-explanatory  In  c.isc  n doulS. 
Nnvevcr,  use  Iho  code  which  most  logically 
Idontifies  when  llie  need  lor  miimlcnanre  wa.s 
dtscuvored,  i.e.,  P would  lake  precedence 
over  C,  and  K would  take  pra<  edence  o /er  M 

In  ir.slances  where  the  mainu  I’anee  action  was 
never  dUcovered  as  a riviuireiin'iil  on  the  end 
item  Involved.  I.e.,  CHnnllsih/atinn  ar'ions, 
removals  due  to  TDC's.  high  lime  Heine, 
removals  and  reph'cemenls  to  lacllit.ile  oiher 
maintenance,  etc, , enter  0 in  the  When 
Discovered  block. 
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27  February  1976 
MEMO  TO: 

FROM: 

SUBJ ECT; 

ENCLOSURE: 


Fred  J.  Anderson 
Dick  W.  Moreiand 

Trip  Report  NAS,  Oceana,  VA  2-17,  2-16-76 
FFW-LCC  Presentation  and  Review: 

Information  and  Organization  Breakdown 
with  lists  of  contracts. 


This  visit  was  very  timely  due  to  the  establishment  of  three  (3)  more  squad- 
rons of  F- 1 4 Airplanes.  Numerous  personnel  changes  had  been  made  since  our 
last  visit  and  only  a few  of  the  original  squadrons  maintenance  personnel  were 
sti I I aboard. 

The  NAVAIR  Rep.  and  Chief  Stephens  from  Fighter  Wing  One  were  very  helpful 
and  cooperative  in  arranging  for  personnel  from  all  squadrons  to  attend  the 
meeting.  The  majority  were  familiar  with  the  contract  concept  and  favorable 
comments  as  to  how  "good  support"  had  been  realized. 

Adequate  supply  of  our  "removal  forms"  were  distributed  and  we  should  start 
receiving  more  information  from  the  squadrons.  Also  we  will  start  receiving 
the  original  copy  of  the  MAP  card. 

There  is  still  some  confusion  on  fhe  procedure  for  generating  an  E.l.  or  U.R. 
Per  NAVAIR  Instruction  it  is  still  required  but  some  Q.A.'s  are  using  re- 
moval cause's,  common  sense  and  do  not  implement  an  E.l.  or  U.R.,  others 
still  go  by  the  book.  It  was  explained  to  and  thoroughly  understood  by  all 
attendees  that  each  pump  returned  was  subject  to  an  Engineering  Evaluation. 

It  was  also  explained  that  copies  of  these  evaluations  are  available  upon 
request,  perhaps  this  may  cut  down  on  future  E.l.  or  U.R.  requests. 

There  are  about  four  (4)  airplanes  that  are  approaching  the  600  hour  time, 

BU  no's  will  be  checked  to  see  if  the  original  pumps  have  remained  on  the 
plane,  but  with  all  the  engine  modifications  it  is  doubtful. 

A few  symetric  quick-d isconnect  problems  still  occur  especially  on  the  com- 
bined system  pump.  Pre  lubing  the  Q-D's  was  discussed  at  length  to  prevent 
seizure  In  the  port  cap.  The  T.O.  has  not  been  updated  to  call  this  out, 
but  a copy  of  the  f^C  procedure  for  cleaning  and  lubing  the  threads  was 
provi ded. 


Enclosure  VI I -60 


Page  2 


27  February  1976 


Base  supply  haP  three  (3)  pumps  as  rotable  stock,  but  were  requesting 
eight  additional  pumps  from  ASO,  since  they  are  anticipating  additional 
aircraft  and  increased  flight  hours. 

On  the  next  visit  to  Headquarters  NAVA  I R Systems  Command  we  should  con- 
centrate our  efforts  to  request  them  assign  an  official  NAVAIR  Form 
Number  to  the  Abex  Form.  Also  they  should  implement  an  appropriate  Notice 
or  Instruction  covering  preparation  and  distribution.  Of  course  this 
would  only  be  applicable  to  squadrons  or  stations  that  have  the  F-I4A. 


Dick  W.  Moreland 


OWM; qws 
Enc: 

cc:  NAVAIRSYSCOMREPLANT 

0.  Markowitz,  ASO-TEE 

Fit  Wing  One  - AMSC  R.  P.  Stephens 

F.  X.  Parrone 

R.  Stanton 

W.  Benson 

V.  Driski I I 


2 
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21  June  1977 

TrJp  Report  NAS  Oceana  and  NAVAIR  Rework  Facility 
Norfolk,  Virginia  9 thru  11  June  1977 

Charlie  Miller 

Fred  Anderson 


After  Initial  contact  with  Mac  Carpenter  (NASCREPLANT),  he  and  I called  on  the 
following  units  and  personnel. 

NAS  Oceana  Supply  Shipping  Area  - Spoke  with  Mr.  T.  D.  Clancy,  civilian  Incharge 
of  shipping  units  to  our  plant.  Problem  areas  discussed  were  his  lack  of  reuseable 
containers  for  returning  units.  He  was  under  the  impression  he  wasn't  authorized 
to  ship  a unit  without  the  ATA  container.  He  had  been  holding  units  awaiting  proper 
containers.  This  area  was  Ironed  out.  Additional  contact  was  made  later  with 
AKCM  Potter  USN,  same  subject.  He  was  very  helpful  and  courteous. 

FITWINGONE  Maintenance  Office  -Met  with  AMSC  Stephens  and  Assistant  Mainte- 
nance Officer,  LCDR  Pause. 

VF143  - LT  Neel  discussed  Q.D.  project  on  BUNO  159438.  Aircraft  was  in  SDL.M 
at  NARF  NORVA.  Attempted  to  get  more  information  on  Q.D's.  He  thought  the 
experimental  Q.D's  were  still  installed  but  I wasn't  able  to  verify  that  at  NARF. 

VF-142  - Spoke  with  QA  Assistant  from  squadron  which  was  deployed  aboard 
USS  America.  I gave  him  our  Failure  Data  form  and  asked  him  to  pass  the  infor- 
mation along,  but  1 don't  believe  the  visit  was  very  effective. 

VF41-AMHC  Smith  Airframes  CPO  and  CPO  Reagan,  Maintenance  Material  Branch. 

CPO  Smith  said  he  had  been  throwing  away  our  Failure  Data  Forms.  I convinced 
him  we  needed  the  information  and  he  will  fill  them  out  In  the  future.  This  is  a new 
squadron.  They  filled  out  a UR  on  pump  S/N  133325A  and  sent  it  to  supply.  The 
pump  was  later  sent  to  NAVPRO  Bethpage.  .Mary  Fitzpatrick  from  ASO  is  trying 
to  run  down  the  unit  for  us. 

VFlOl- Replacement  Training  Squadron 

This  unit  Is  rather  stable  and  most  of  their  personnel  are  aware  of  our  procedures. 
No  problems  noted. 
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VF84  - (New  Squadron)-  CPO  Rose  was  formerly  attached  to  VFlOl  and  is 
entirely  familiar  with  the  correct  procedures. 

All  personnel  with  whom  I spoke  had  a positive  attitude  and  were  appreciative 
of  the  fact  that  we  cared  about  their  problems.  I gave  a copy  of  the  AP27V 
enclosure  from  FASOINST  4440. 86C  to  each  unit  and  a complete  copy  to  Mac 
Carpenter. 

On  Friday  10  June,  I visited  the  NAVAIR  Rework  Facilty  at  Norfolk,  Virginia. 
After  considerable  searching  I was  able  to  find  the  personnel  most  closely 
associated  with  the  FFW  program.  Mr.  Rodney  Spencer,  Production  Control 
Supervisor  for  F-14  engine  accessories  and  I discussed  removals,  ATA  container 
utilization,  Q.D.  fittings,  etc.  The  Handbook  of  Maintenance  Instructions  (HMI) 
states  ♦hat  the  external  drive  spline  should  be  greased  prior  to  installation  on 
the  engine.  This  is  a Grumman  procedure  and  not  recommended  by  Abex.  I 
don't  know  the  answer  to  this  one.  I can't  verify  that  the  grease  has  actually 
created  any  reliability  problems  for  us.  I stressed  the  Importance  of  main- 
taining accountability  of  the  ATA  containers  and  was  assured  of  Mr  Spencer's 
cooperation. 


The  problem  which  arose  late  Friday  afternoon  concerning  the  shipment  of  the 
three  pumps  from  USS  America  (S/N's  133133,  133241  and  133329)  improperly 
packed  was  investigated  by  phone  and  I was  not  able  to  run  it  down.  Everyone 
with  which  I spoke  denied  ever  packing  anything  in  sawdust.  This  method  is  not 
used  by  Naval  Supply  Center,  Norfolk  nor  at  NARF. 


I believe  the  trip  was  very  productive. 


CM;gws 

cc:  O.  Markowitz  Code  TEE-A 

FITWINGONE  AMSC  R.P.  Stephens 
R.  Stanton 
F.  Parrone 


Charlie  Miller 
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Abex  Corporation 


Aerospace  Division 

JI^I  W »IH  ST..  OXNAKU  CAl  SJOIO 

m-  eoi  -xso  hu 

CAOLt:  AIKU  OXNARU.  CAl 

15  November  1970 


I’.S.  Naval  Air  .Station 
Miramar 

San  Diego,  California  92145 

Attention:  CDR  West,  Maintenance  Officer  VF-124 

Sttbj-ct:  Abex  Hydraulic  Pump  - Engine  Driven  F-14A  Aircraft 

Iteferencc;  (a)  Failure  Free  Warranty  Contract  N00383-73-C-3318 

Gentlemen: 

1 Hiring  recent  visits  to  your  facility  for  purposes  of  monitoring  and  offering 
b clinical  assistance  in  regards  to  the  referenced  contract  your  personnel 
h.'<ve  been  extremely  courteous  and  helpful. 

Early  in  the  program  VF-124  sent  a few  people  to  our  facility  in  Oxnard  for 
a one  day  familiarization  visit  which  was  verv  beneficial  to  the  Navy  and 
Abex. 

Again  we  would  like  to  invite  a few  of  your  personnel  to  visit  our  facility, 
on  my  last  visit  1 mentioned  this  to  Chief  Walker  - QA,  ADJl  Fredrickson 
an  - AiMHl  Dairymple  who  were  verj-  much  interested.  Of  course  there  is 
no  charge  for  this  visit,  but  please  give  us  a weeks  notice  and  advise  names 
of  personnel  who  will  attend. 


Very  truly  yours, 

A HEX  CORPORATION 
AEROSPACE  DIVISION 

Dick  W.  Moreland 
Man.'iger  Sales  Operations 

DWM:gMS 

cc;  Oscar  Markowitz 
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23  August  1977 


Headquarters 

Naval  Air  Systems  Command 
Washington,  D.C.  20361 

Attention:  ALR  4101,  Mr.  Bill  Anthony 

Subject:  F-14  Main  Engine  Hydraulic  Pump  Quick  Disconnect 

Gentle  men: 

The  Abe-K  Corporation  manufactures  the  main  engine  hydraulic  pump  for  the 
Grumman  F-14.  It  is  our  sincere  desire  to  Increase  the  reliability  of  these 
pumps.  To  help  accomplish  this  goal  we  entered  into  a Failure  Free  Warranty 
contract  (N00383-73-C-3318)  with  the  U.S.  Navy  in  March  of  1973. 

During  the  last  four  years  the  MTBlfR  for  this  pump  has  increased  from  a first 
year  figure  of  663  hours  to  1701  hours  as  of  March  1977.  This  improvement 
has  been  due  to  several  engineering  changes  made  by  the  contractor  and  the  co- 
operation of  the  Na\'y  personnel  involved  in  the  maintenance  of  these  aircraft. 

This  letter  requests  your  assistance  with  a problem  which  is  beyond  the  capabil- 
ities of  this  contractor  to  resolve  and  which  at  the  present  time  is  causing  the 
majority  of  the  F-14  pump  removals.  (12  out  of  last  31  removals)  The  pressure 
line  quick  disconnect  to  the  pump  has  no  positive  lock  indicator  and  can  appear 
to  1)0  in.stalled  correctly  when  it  is  actually  not.  When  the  engine  is  started  the 
connector  blows  apart,  disrupts  Uie  flow  of  fluid  to  the  pump  causing  internal 
damage,  a sheared  shaft  and  a pump  change. 

Abex  has  coordinated  a change  to  the  connectors  with  the  manufacturer  and  there 
have  been  test  units  flying  on  both  the  east  and  west  coasts  for  a year.  Nothing 
further  has  been  heard  concerning  a change  to  the  positive  locking  quick  disconnects. 


We  request  your  help  in  getting  an  ECP  approved  to  change  all  present  connectors 
to  the  new  configuration  which  we  believe  will  Improve  a poor  maintenance  situation. 

Very  truly  yours, 

ABEX  CORPORATION 
AEROSPACE  DIVISION 


CHM:giV8 

cc:  Oscar  Markowitz 
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Abex  Coiporntinn 


/-kICX 

Aerospace  Division 

j'lil  W ill!  Sf  . 0»N*»D  C»l  OlOW 
111:  »OS-  -4B(. 
CA*tf  AfKO  OIX'J’O.  CAl 

IG  July  197G 


IISS  Ariu-rica 
rlcct  J’ost  Office 
New  York,  New  York 

Aficnlion:  Supply  Officer 

Subject:  Contract  N00383-73-C-3318  - Failure  Free  Warranty 

Reference:  (a)  Hydraulic  Pump  P/N  G5070-01,  02  or  03  NSN  4320-00-38D-7949PF 

(b)  listed  Documents 

Gentlemen: 

Briefly  the  subject  contract  requires  that  wc  provide  a KFI  pump  on  a one  for  one 
b.-'sis  within  twenty  four  (21)  hours  after  receipt.  Tliis  is  a lonj;  term  contract  and 
to  date  expires  in  1982.  No  funds  are  required  for  individual  transactions,  as 
installment  payments  are  billed  annually  to  ASO  Philadelphia. 

In  case  of  emergency,  or  if  no  pumps  are  available  for  issue  to  the  squadrons  we 
can  effect  shipment  of  a replacement  pvunp  providing  that  you  send  a message  in- 
dicating tlic  document  nvunber  and  pump  serial  number  of  the  unit  you  are  I'eturning 
to  us. 

We  do  however  request  that  when  a pump  is  retumed  to  us  tliat  a legible  copy  of  the 
MAF  card,  .a  copy  of  tlie  Abex  form  (copies  enclosed)  which  is  in  the  RFI  pump 
container  be  returned  with  the  failed  pump.  Tliis  data  is  required  to  promulgate 
(lie  reliability  reports  as  required  by  contract. 

Another  item  of  e\-tremc  importance  is  thai  each  failed  piunji  or  suspected  failed 
pump  should  be  returned  in  ilic  rc-usc.'iblc  sliipping  container  provided  for  c.ach 
RFI  unit.  Thus  far  only  one  (1)  unit  has  been  received  from  the  USS  America  in  the 
luxjpcr  shipping  container.  The  FSN  or  NSN  of  the  container  is  R11S145-111-253GPF 
or  8145-00-lll-253Gr’F. 
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'I’lu-  fjl'.owlnK  lisK-'cI  documents  show  the  number  of  units  we  have  received  from 
jour  activity  within  the  past  six  (G)  months. 


liNiT  ni:cKivi;n  repi^ackmhnt  unmt  shipped 


P umenl  Number 

V0333G  GlGl  (;122 

."’ump  S/N 
133075 

Rec'd.  Dale 
C/18/7G 

Pump  S/N 
1331 7 uA 

Shipped  Date 
G/18/76 

How 

Parcel  Po5 

V03.33G  GUI  G0G3 

133398 

6/2 1/7  G 

133201A 

G/21/76 

Parcel  Pos 

V0333G  G178  GOllJ 

133082 

7/12/7G 

13319  8 A 

7/13/7G 

Parcel  Po; 

We  realize  tliat  there  has  been  some  problems  within  tne  Naval  Supply  System  in 
lo^atin"  the  seven  (7)  pumps  shipped  to  you  as  I.O.  L.  on  22  July  1975  per 
ASO  MStl  2319r)0Z  JUL  75.  It  was  not  known  that  these  units  were  lost  until  we 
received  a message  from  ASO  R28135GZ  May  197G  requesting  a tracer.  Tracer 
v.  as  initialed  and  verified  that  the  pumps  were  received  at  Norfolk  Naval  Shipyard 
fi/h/lT)  si^med  by  J.  Griggs.  Wo  immediately  sent  a message  to  ASO  on  15  June 
I'-TG  with  a copy  to  j’ou  and  COMNAV'AIRLANT. 

II  is  requested  tliat  we  be  advised  if  you  were  able  to  locate  or  received  the  seven 
(7)  pumps.  If  you  have  not  received  them  by  now  you  should  request  additional 
replacement  pumps  from  ASO  Code:  WL-W2-23.  When  and  if  the  original  seven 
(7)  pumps  do  show  up  they  could  be  returned  back  to  the  Government  Bond  Room 
at  Abex. 


Should  you  have  any  questions  concerning  this  contract  or  require  any  additional 
Information  please  do  not  hesitate  to  let  us  know. 


nWM;gws 

ce:  ASO  O.  Markowitz  TEE-A 

M.  Fitzpatrick  WLW2-23 
CO  VF-14 
CO  VF-32 
COMNAVAlRIJ^NT 
CO  NORNAV  Sliipyard 


Very  truly  yours. 


ABEX  CORPORATION 
AEROSPACE  DIVISION 


Dick  W.  Moreland 
Manager  Sales  Operations 
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COPY 


03070  259  184315  01460209  2S9A 

RTn.ZYlIW’  RliI  RSCr.9768  2590806- liliP.E- -RIJIDALA  RlII-QALL. 

zm-  prj:i-p:  sp,p  21  19  76 

R 150806Z  SP.P  76 

i M uss  ami;ricjv 

TO  RUri)ALL/am\VAlRIJ\NT  NORF-OLK  VA 
RUI^BACB/ASO  nilLADFiLPFlIA  PA 
INT'O  RUF,OAlv\/NlAS  NORFOLK  VA 
BT 

lINCLVS  !•;  F T 0 //N04400// 

F-14  in’DRAULIC  I^^.INF  niNB’  2RF1-4320-00-389-7949 

A.  taWWAlRlANT  NORl'OLK  VA  091247Z  AUG  76 

B.  USS  AMIiRlCA  261348Z  .JUL  76 

1.  IRT  PAR/\  2 Rin-  A,  CANCIiL  RliG  FOR  SURVLT  ACT  KIN.  SFVl^  FAQ! 
null’s  DlSCOVliREI)  IJNDIiR  INTFRCIFANGIABLF  S/N  2RH- 4320-00-690- 2059. 

AFTl-R  RliCFlPT  OF  INITIAL  RFPIACIMFJVTS  FOR  UNITS  RI3QN  RF.F  B,  IMJSUAI. 

WHITli  PROTF.CTIV1-;  CASF.  OF  UNITS  RI'.CD  CAUSFi)  SIARCH  TO  BE  CONDUCTFJ) 

F-OR  SIMIIAR  CASILS  IN  REPARIABLES  STOREROOMS.  SFAA-N  lAQI  CASF.S 
DLSCOVERfJ)  WFIICFF  PROVFJ)  TO  BE  MISSING  PUMPS.  NO  F3TRY  OF  INTFJI- 
(IFANGlABLi;  S/N  FIAU  BEEN  MAUL  IN  MSSL  AND  NO  LOCATTi  WITIF  SEVEN  DUE 
SFFOWFT)  ON  MSSL  UNDFK  SUB.I  NSN. 

2.  RIX}  C/\NCEL  PUSFF  RI'X^NS  TO  AMERICA  FOR  SUBJ  FTIMP.  CURRENTLY  FIVE 
lAQF  ON  HAND.  Ri^QUEST  FILL  .AMFiRICA  PULL  REQNS  FOR  STOCK  RF,PLENISFWI-TT. 

PAGE  02  RUFRSGC9768  UNCIAS  E F T 0 

AI.L  RFTROGRADE  FTIMPS  HAVE  BEI^J  RE'FIIRNED  TO  DOP. 

BT 

#9768 

NNNN 
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AVIATION  SUPPLY  OFFICE 
Philadelphia,  PA 


NON-Riw  /\lti:rnative 
SUPPORT  COSTS  ANALYSIS 
IN  LIEU  OF 
ABIDC  RIW  CONTRACT 
N00S83-73-C-3318 


Prepared  by: 


.^CiiordS" 


ordano 


12  October  1977 
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nisaissiON  siinm\ry 


This  iinalysis  was  prepared  to  examine  the  most  probable  costs  which 
would  have  been  encountered  if  the  Abex  RIW  contract  had  not  material- 
ized for  the  1--14  engine  driven  pump.  The  approach  was  to  consider  a 
most  likely  set  of  conditions  for  such  a non-RIW  alternative  which  in- 
c 1 uded : 

A.  lionmercial  overhaul  of  the  pumf)  by  Abex.  Iliis  condition  was 
considered  most  likely  because  the  400  10’  drive  stand  was  not  fully  de- 
veloped by  the  Navy  and  thus  not  available  for  Navy  depot  use. 

B.  liach  area  of  RIW  improvement  would  not  have  been  attained.  This 
assumption,  borne  out  during  the  histor>’  of  many  other  aircraft  engine 
driven  pumjjs,  is  most  likely  because  the  Abex  beginning  mean  time  be- 
tween returns  would  have  been  considered  reasonable. 

C.  Hvery  major  failure  motle  was  consideretl  separately  in  the  non- 
RIW  alternative  as  continuing  at  the  same  rate  as  established  by  early 
field  returns  prior  to  RIW  improvements  becoming  effective. 

I).  All  remaining  faUures  not  included  in  C.  above  were  grouped 
together  and  analyzed  similarly  but  as  one  group  and  added  to  the  modes 
of  C.  above  to  provide  a total  rate  of  return  for  the  non-RIW  alterna- 
tive. 

1:.  An  average  cost  of  all  returns  to  depot  was  developed  based  on 
actual  present  costs,  then  de-escalated  to  the  starting  year  and  escalated 
for  future  years.  'Hie  "test  good"  returns  were  included  as  part  of  the 
average  cost  per  return. 

The  analysis  developed  the  nimber  of  returns  which  would  be  antici- 
pated in  a non-RIW  mode  of  support.  Costs  were  developed  to  maintain 
and  support  this  ncHi-RIW  mode  and  then  conpared  to  the  costs  identified 
to  the  RIW  contract.  The  difference  of  these  two,  non-RIW  less  RIW,  are 
sumnarized  below  for  the  time  period  Ajiril  1973  through  31  March  83; 

Non-RIW  returns  less  RIW  returns  * 829 
Cost  of  overhaul  for  829  returns  = $938,807 
Cost  of  829  removals  * $16,061 

Non-RIW  spares  required  less  RIW  spares  = 370 

Cost  to  procure  370  spares  “ $953,518 

Actual  escalation  costs  to  end  of  1976  beyond  that  allowed 
for  RIW  * $32,112 

All  cost  differences  are  in  favor  of  the  RIW  over  the  non-RIW 
alternative  by  a total  of  $1,940,498  providing  considerable  confidence 
that  the  Abex  RIW  contract  provided  cost  effective  support  for  the  F-14 
engine  driven  puin^. 

r.  The  analysis  does  not  segregate  fiscal  year  (FY)  7T  (1  .Jul  77-30  Sep 
77)  returns  and  cost  differences,  however,  FT  7T  projection  data  (flight  hours, 
returns,  cost  differences)  is  inherent  in  the  analysis  since  continuous  calen- 
dar year  data  was  used  nrior  to  converting  to  a different  base  year.  Not 
segregating  the  3 month  increment  data  within  a 10  year  projection  did  not 
affect  the  precision  of  the  suialysis. 
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A.  RIW  rjigineering  In^>rovenient.s  (1:1): 

1.  llic  following  5 engineering  improvements  are  considered; 

a.  Sheared  Shaft  (Graph  A) 

b.  lAonfi  beaks  (other  than  shaft  leak)  (Graph  B) 

c.  Test  Giood  (Graph  C) 

d.  leaking  Front  Seal  (shaft)  (Graph  D) 

e.  Clomhined  FI,  other  than  above  (Graph  E) 

(1)  Torsion  Spring  Pocket  Wear 

(2)  Quick  Disconnect  (QD)  Seized  in  Port  Cap 

(3)  Oscillations/Fluctuations 

(41  Hanger  Arm/Nlounting  Flange  Interference 

fiach  of  the  aforementioned  categories  were  reviewed  for  the  numl‘)er 
of  pump  returns  and  the  total  number  of  cumulative  flight  hours  for  each 
time  period  reported.  The  data  for  each  cause  of  return  was  plotted  on 
graph  paper  to  show  the  trend  of  performance  for  each  type  of  return 
under  the  RIW  concept,  ilie  graphs  showed  that  in  the  initial  phase  of 
the  RIW  contract  there  was  an  identified  rate  of  returns,  but  with  the 
recognition  of  the  immediate  problems  along  with  the  introduction  of  en- 
gineering improvements,  the  graphs  showed  a downward  trend  for  the  number 
of  returns  with  an  increase  of  flight  hours  between  returns.  In  addition, 
these  graphs  were  used  to  develop  a non-RIW  condition  by  extending  the 
initial  slope,  before  RIW  engineering  improvement,  and  using  this  projec- 
tion to  show  the  trend  of  returns  for  non-RIW.  In  all  cases,  the  slopes 
for  both  RIW  and  non-RIW  were  extended  to  contract  anniversary  year  (CY) 
1982  in  order  to  develop  future  data  to  show  the  differences  between  the 
RIW  and  non-RIW  returns  for  each  of  the  listed  categories.  These  differ- 
ences were  used  to  calculate  the  cost  of  the  non-RIW  alternative.  De- 
tailed cost  planning  sheets  were  prepared  from  each  engineering  improve- 
ment graph  of  return  slopes  for  RIW  and  non-RIW,  which  document  the  magni- 
tude of  the  dollars  difference,  refer  to  pages  8 and  9 . The  overall 
sumnary  cost  difference  (increase)  withait  the  RIW  engineering  improve- 
ments is  $939,000,  page  9 refers. 

2.  All  but  one  of  these  categories  listed  have  conplete  supporting 
return  data.  The  last  one  listed,  "(brnbined  El,”  was  developed  indirectly 
from  engineering  improvements  made  other  than  the  major  ones,  and  the 
analysis  of  disassembled  repaired  depot  units.  Because  of  the  latter  and 
of  the  small  number  of  known  returns  and  the  only  date  available  was  the 
date  when  the  improvements  were  incorporated,  it  was  necessary  to  combine 
those  remaining  returns  into  one  graph. 

3.  The  5 engineering  improvements  listed  relate  directly  to  80$  of 
the  208  serialized  pumj)  returns  (166  each)  received  by  Abex  during  the 
period  of  3 ^ril  1973  to  31  March  1977.  Forty-two  returns  (20$),  cannot 
be  related  directly  to  any  one  sjxjcific  engineering  improvement  for  the 
remaining  6 separate  malfunctions  listed. 
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FLIGHT  HOURS  ^ND  SHEARED  SHAFT  RETURNS 

Graph  A 


I ' I ' I M 
§ 8 8 S 


SNani3d  idVHS  aaa 


NON-RIW 


FLIGHT  HOURS  AND  PUMP  LEAK  RETURNS 
(other  than  shaft  seal  leak.) 

Graph  B 


TKE-7  Aug.  77 
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TOTAL  CUMULATIVE  FLIGHT  HOURS 


FLIGHT  HOURS  AND  TEST  GOOD  RETURNS 
Graph  C 


TOTAL  CUMULATIVE  FLIGHT  HOURS 


TOTAL  FLIGHT  HOURS  AND  TOTAL  RETURNS 
FOR  COMBINED  ITEMS* 

Graph  E 


. l 
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TOTAL  CUMULATIVE  FLIGHT  HOURS 


RIW  ENGINEERING  IMPROVEMENTS  VS.  N»J-RIW  ALTERNATIVE  - RETURNS 


1 APR  73- 31  MAR  74  CY  73  0 0 0 0 0 0 $714  0 


1 APR  74- 31  MAR  75  CY  74  0 0 0 0 0 0 764  0 


1 APR  75-31  MAR  76  CY  75  6 8 6 2 0 0 817  22 


1 APR  76- 31  MAR  77  CY  76  12  8 12  17  30  0 899  79 


1 APR  78- 31  MAR  79  CY  78  18  18  29  22  37  0 1048  124 


1 APR  79- 31  MAR  80  CY  79  18  19  23  21  35  0 1121  116 


1 APR  80- 31  MAR  81  CY  80  18  18  29  22  40  0 1200  127 


RIW  ENGINEERING  IMPROVEMENTS  VS.  NON-RIW  ALTERNATIVE  - COST  DIFFERENCE 

PLANNING  WORK  SHEET  / "7  / / / / ) 

W-GEK-5200/1  (REV.  9-66)  / ^ / / ^ / ^ / / / 

S/N  0 195- UF20>  1101  M k / S / / / 


VN0195-UFM2-1101  / ^ / 

miP  /i^/  Wii/i/A  A 

I RIW/Nok-RIW  RETURNS  hoST  DI FFERENC  E * 


1 APR  73- 31  MAR  74  CY  73  0 0 0 0 0 0 0 
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These  20%  residiial  returns  (42  identified  and  listed  on  page  11  ) 
were  plotted  cumulative  returns  versus  cumulative  flight  hours  (FH), 

Graph  F (page  12)  refers.  The  straight  line  correlation  coefficient 
(CC)  of  Graph  F was  determined  as  0.98  . Texas  Instrument  Trend  Line 
Analysis  program  #BA1-10  as  listed  in  their  1975  Program  Manual  BAl 
Basic  Library  was  used  to  calculate  the  CC.  Hence,  a 98%  confidence 
exists  for  the  linear  relationship  of  cumulative  FH  and  cumulative 
returns.  This  linear  relationship  (slope  of  Graph  F)  implies  a constant 

failure  rate  which  is  a characters itic  of  random  type  failures  on  an  ex- 

ponential probability  distribution.  Hence,  these  42  random  returns  were 
not  influenced  by  the  contractor's  RIW  efforts  and  would,  in  fact,  re- 
main intact  in  a non- RIW  alternative.  This  group  when  projected  at  the 
same  slope  of  Graph  F,  would  remain  the  same  both  for  RIW  and  the  non- RIW 
alternative.  Graph  G page  13  refers  Therefore,  no  cost  differences 
between  RIW  and  non-RIW  exists  for  this  residual  random  category  of  returns. 

B.  Non-RIW  Alternative  Cost  to  Repair  Pump  Returns  (Commercial  Overhaul): 

1.  The  next  phase  to  be  considered  for  cost  differences  is  the  non- 

RIW  alternative  cost  to  repair  pump  returns.  The  first  thing  considered 
was  the  availability  of  Hydraulic  Test  Stands  to  test  the  Abex  Model 

AP27V-5  hydraulic  pump.  Investigation  has  shown  that  a test  stand  Model 

HCT-12  (ACL-Filco)  was  delivered  on  Contract  N00156-71-C-1053  to  Miramar. 

The  latter  contract  was  amended  to  construct  and  deliver  2 each  Model 
HCT-12A.  One  each  Model  HCT-12A  was  delivered  March  1977  to  Oceana.  It 
is  understood  that  neither  of  the  2 delivered  test  stands  are  considered 
satisfactory  for  testing  the  Abex  punp.  Presently,  there  is  a development 
contract  with  Dayton  T.  Brown,  Bohemia,  L.I.,  NY,  to  develop  a hydraulic 
test  stand.  From  all  indications,  there  won't  be  any  production  hydraulic 
test  stands  accepted  before  1982.  Based  on  these  findings,  the  cost  of 
repair  will  be  predicated  on  the  use  of  conmercial  overhaul. 

2.  To  assist  in  the  development  of  the  cost  of  repair.  Graph  H,  page 
14,  RIW  Program  Model  AP27V-5  Pump  Reliability,  was  prepared  to  determine 
the  number  of  non-RIW  pump  returns.  The  slope  for  RIW  was  plotted  with 
known  mean  pump  hours  between  unscheduled  removal  (MPHBUR)  hours  and  pump 
hours  for  the  period  of  31  Mar  74  to  31  Mar  77.  This  curve  was  projected 
to  cover  the  period  of  3 ^r  73  through  31  Mar  83.  The  non-RIW  slope  was 
developed  by  taking  a 5%  increase  of  the  real  life  488  MPHBUR  value  for 

3 Apr  73  and  plotting  the  new  value  of  512  for  31  Mar  74.  The  resultant 
curve  was  then  projected  to  31  Mar  83.  This  is  truly  a conservative  ap- 
proach used  in  developing  the  non-RIW  curve.  In  other  cases,  the  non- 
RIW  slope  is  most  likely  to  be  either  constant  or  with  some  degradation. 

Page  15  shows  the  computation  and  quantity  of  pun^s  that  would  have  been 
returned  for  repair  within  a non-RIW  alternative. 

3.  The  next  point  to  be  considered  is  the  repair  cost  that  would  be 
used  in  determining  the  cost  of  overhaul.  Graph  I,  F-scalation  Schedule, 
page  16,  was  prepared  and  used  along  with  Planning  Memo  page  17, to  de- 
velop unit  pimp  repair  cost. 
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20%  RESIDUAL  RIW  RETURNS 


1973 

Serial  No. 

Cum.  Fit.  Hrs. 

Qty.  (Cum, 

Jan 

009 

0 

1 

Apr 

070 

0 

2 

Nov 

020 

3249 

3 

Dec 

028 

3819 

4 

1974 

May 

171 

9434 

5 

Jun 

283 

10,793 

6 

Aug 

263 

14,038 

7 

Sep 

121 

15,428 

8 

Nov 

Nov 

268) 

035) 

18,743 

10 

1975 

Jan 

301 

21,858 

11 

Mar 

114 

25,081 

12 

Apr 

Apr 

206) 

092) 

27,215 

14 

Aug 

111 

35,033 

15 

Sep 

498A 

38,383 

16 

Oct 

4 50 A 

41,269 

17 

Nov 

Nov 

033) 

190) 

43,720 

19 

1976 

Jan 

Jan 

199) 

098) 

47,812 

21 

Mar 

Mar 

50  8A) 

390  ) 

52,920 

23 

Apr 

290 

55,771 

24 

May 

May 

Jun 

307) 

330) 

102  ) 

59,879 

26 

Jun 

Jun 

Jul 

398  ) 

444A) 

082) 

63,186 

29 

Jul 

Jul 

131) 

186) 

65,614 

32 

Sep 

316 

74,432 

33 

Oct 

242 

76,374 

34 

Dec 

46  3A 

83,147 

35 

1977 

Jan 

Jan 

521A) 

210  ) 

86,861 

37 

Feb 

Feb 

Mar 

4 79 A) 

366  ) 

256  ) 

91,167 

39 

Mar 

386  ) 

95,248 

42 
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SEE  GRAPHS  F a G 


20%  RESIDUAL  RETURNS  (RANDOM) 

GRAPH  G 


SNdfiigd  3Aii\nniMno 
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RIW  PROGRAM  MODEL  AP27V-5  PUMP  RELIABILITY 

Graph  h 


TEE-7  Aug.  77 


(sanoH)  («naHdi^) 

SNyaiiiy  aannaaHOSNn  NaaMiae  sanoH  d^Nnd 
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SYSTEM  RETURNS 
FROM  GRAPH  H 


TEE- 3: Sep  77 


Avg.  Interval 
MHIBUR 

Pump  Hrs. 

VUthin  Interval 

Returns  Within 
Interval 

Time 

Interval 

m 

N»J- 

RIW 

Non 

RIW 
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32 

4 
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55,555 
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75 

31 

35 

Apr  74-Mar  75 
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549.5 

73,269 
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79 

55 

90 

Apr  75-Mar  76 

CY  75 

1143.5 

574.5 

110,594 

193 

97 

96 

186 

Apr  76-Mar  77 

CY  76 

1136 

599.5 

109,335 

183 

82 

101 

287 

Apr  77-Mar  78 

CY  77 

1525 

622 

135,540 

218 

89 

129 

416 

Apr  78-Mar  79 

CY  78 

1712.5 

653.5 

135,540 

208 

80 

128 

544 

Apr  79-Mar  80 

CY  79 

1900 

687.5 

135,540 

198 

72 

126 

670 

Apr  80-Mar  81 

CY  80 

2100 

712.5 

135,540 

191 

65 

126 

796 

Apr  81-Mar  82 

CY  81 

2300 

737.5 

135,540 

184 

59 

125 
1 

921 

Apr  82-Mar  83 

CY  82 

NON-RIW  RETURNS 

1651 

■ 

H 

RIW  RETURNS 

750 

JZ 

N»J-RIW  MINUS  RIW  RETURNS 

■ 

921 

*Interval  Difference 
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ESCALATION  SCHEDULE 
Graph  I 


TEE-7  Aug.  77 


% NOIlVIdNI 


16 


Enclosure  XIII-85 


CALENDAR  YEAR 


PLANNING  WORK  SHEET 
<(N0-GEN-520O/l  (REV.  9-66) 
S/N  0195-  LF  20>  nOl 

CY 


TEE-7:Sep  77 

NCW-RIW  ALTERNATIVE  - COMERCIAL  OVERHAUL  PUMP  REPAIR  COSTS 


7.3  / 74  / 75  / 76  / 77  / 78  / 79  / 80  / 81 


UNIT  PUMP  REPAIR  COSTS  DEVELOPMENT: 


THE  TOTAL  CONWERdlAL  OVERHAUL  UNIT 


PUMP  REPAIR  COST  |fOR  FY  |77  (LOI  VII) 


$1048  $1121  $1200  $1284  I $1374 


Abex  indicates  that  1 1/4  hours  of  engineering  time  is  con- 
tained in  the  16  hour  pumj)  repair  time  C7.8$  engineering  time) 
which  could  not  be  included  in  a coTimiercial  overhaul  cost.  The 
engineering  hourly  rate  is  approximated  at  351  of  the  total  labor 
rate  (per  Escalation  Report  Memoranda,  see  enclosure  XVI  , sheet 
"A"  to  ASO  Report  'rEE-2-77).  'Hie  total  overhaul  labor  cost  for 
Lot  VII  in'  77  is  $377.00,  per  contract  information,  and  35$  of  $377.00 
equals  $132.00,  the  engineering  unit  labor  repair  cost.  Hie  total 
repair  cost  for  IT  77  Lot  VII  (labor,  material,  overhead,  and  profit) 
is  $1119.44  loss  $132.00  engineering  cost  yields  $987.00  as  the  com- 
mercial overhaul  unit  pump  repair  cost.  For  past  as  well  as  future 
contract  anniversary'  year  coimiercial  overhaul  costs,  the  escalation 
schedule  of  Graph  I was  u.sed  to  modify  FT  77  costs  for  the  years  under 
consideration  (1973  to  1982). 
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4.  Planning  Memo  page  19^ brings  together  all  the  data  collected 
and  gives  the  detailed  repair  cost  data  for  each  year.  The  grand  total 
sunmary  shows  a cost  difference  of  $1,020,072. 

C.  "0"  Level  Cost  Differences: 

1.  Cost  difference  is  the  result  of  having  fewer  returns  under  RIW 
(and  its  associated  cost  of  not  removing  and  replacing  these  additional 
returns)  as  con^ared  to  the  greater  returns  for  non-RIW.  Explanation  of 
this  axiom  can  be  found  on  Graph  H,  and  Planning  Memo  page  15.  The 
graph  shows  2 slopes,  one  for  RIW  and  the  other  for  non-RIW.  The  average 
interval  Mean  Pump  Hours  Between  Unscheduled  Removals  (MPHBUR)  was  found 
for  each  time  interval  of  3 Apr  73  through  31  Mar  83  for  both  slopes,  and 
is  shown  on  Planning  Memo,  page  15.  As  can  be  seen  on  page  15,  the  aver- 
age interval  MPHBUR' s for  RIW  are  greater  than  non-RIW.  This  means  that 
the  expected  pump  returns  for  non-RIW  will  be  greater  which  will  necessi- 
tate the  handling  and  processing  of  additional  pumps  by  the  "0"  level 
maintenance  personnel.  This  will  result  in  additional  costs  which  may  be 
considered  as  "0"  level  cost  differences. 

2.  The  savings  was  calculated  by  taking  the  number  of  pump  returns 
(see  page  8 ) times  the  number  of  "0”  level  direct  maintenance  man-hours 
to  handle  each  punp,  refer  to  Planning  Memo  page  20,  times  the  labor  rate 
for  an  aviation  mechanic  hydraulic,  refer  to  Planning  Memo  page  21, and 
Planning  Memo  page  20,  equals  the  "0"  level  return  cost.  Planning  memo 
page  21j shows  the  detailed  cost  differences  for  each  contract  anniversary 
year  along  with  the  grand  total  cost  difference  of  sixteen  thousand  dollars 
for  829  returns. 

D.  Inventory  Spares: 

1.  Currently,  the  spares  program  required  to  support  the  Abex  pump 
under  the  RIW  contract  is  most  favorable.  The  number  of  procured  spares 
has  declined  from  90  for  Lot  I- IV  to  15  each  for  Lot  VIII,  with  zero  re- 
quirements for  Lots  V and  VII.  The  total  number  of  RIW  procured  spares 
to  date  is  138. 

2.  To  determine  the  dollars  not  spent  for  RIW  spares  growth,  it  was 
necessary  to  develop  the  quantity  of  spares  ret^uired  to  support  the  I'- 14 
aircraft  under  the  non-RIW  support  alternative.  ITiis  was  done  by  genera- 
ting the  niimber  of  flight  hours  ;md  tiie  average  reliability  value  (^MPHBUR) 
for  each  fiscal  year  from  1 .lul  73  to  1 Oct  83  from  Graph  il,  page  14. 

This  data  is  shown  on  Planning  Memo  page  22.  ITie  F-14  Item  Mana- 

ger W1.W2-23  supplied  the  price  of  RIW  spares  purchased  for  Ix)ts  I-IV,  VI 
and  VIII,  refer  to  I’lanning  Meiix)  page  23. 

3.  The  prices  for  the  non-RIW  spares  was  reconstructed  from  the  prices 
paid  for  the  RIW  spares.  Planning  page  23  shows  the  analyzed  non-RIW 
spares  prices  for  PY  73  through  PY  82.  Explanation  of  the  development  of 
these  prices  is  as  follows: 

a.  A cursory  review  of  the  prices  for  RIW  spares  showed  that  the 
prices  varied  with  the  (|uantity  purchased  and  with  the  inflationary  cost 
of  each  successive  year. 
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'n-i;-7:Sep  77 


NCrn-.S; 

A.  Hie  following  infomvjtion  on  Organization  Level  maintenance  imui- 
hours  was  foimd: 

1.  3M  data  report  MS'*  4790.A2245-n3  for  the  periods  of  duly  74 
through  Dec  74,  dan  7b  through  dun  76,  and  Oct  76  through  Mar  77  for 
.\bcx  P/N  65070-03  shows  the  following  AVG  Mid  DNffl  (Direct  Main- 
tenance Man-Hours),  respectively; 

a.  3.2 

b.  13.3 

c.  24.8 

2.  Per  telecon  8/21/77  w/CPO  M.  C.  Pearson,  \T-32  squadron,  Oceana 
(autovon  274-2992),  the  squadron  experience  shows  1 1/2  hours  DNMl  for 
removal,  installation,  check  out  and  administrative  time.  CPO  Pearson 
indicated  that  their  time  is  the  exception,  the  usual  time  for  other 
activities  is  about  1 3/4  hours. 

3.  Per  telecon  9/7/77  with  Mr.  C.  Miller  of  /\bex,  the  time  for  re- 
moval, installation  ;md  checkout  is  1 1/2  hours  for  each  pumji.  There 
are  two  pumiis  on  the  1-14  a/c  and  one  of  the  pumps  is  not  readily  access- 
able  and  the  removal  and  installation  of  this  pump  would  take  longer, 
perliaps  2 hours. 

B.  After  reviewing  the  available  data  found,  it  was  determined  that  a 
con.servative  number  of  3 hours  would  be  reasonable  for  the  removal,  in- 
stallation, checkout,  and  administrative  time  for  each  pump. 

C.  Determination  of  Skill  Rating  § Labor  Rate  for  Mid  and  ML2  Mechanic 

1.  Inquiries  were  made  with  the  VT'-32  squadron  and  the  Intermediate 
Maintenance  Activity  (IMA),  respectively,  at  NAS  Oceana  and  it  was  found 
that  the  skill  rating  for  an  "0"  level  mechanic  on  hydraulic  pumps  for 
the  P-14A  aircraft  is  AMI- 3 and  the  skill  rating  for  an  IMA  mechanic  is 
AMI- 2. 

2.  In  referring  to  Bureau  of  Naval  Personnel  Memo:  Pers-2122Bl/cr 
on  Manpower  Cost  Element  Data  of  17  January  1977,  it  was  found  that  the 
annual  pay  for  an  AMI- 2 and  AMI- 3 is  $9900  and  $10,652,  respectively. 

Telecon  was  made  to  Mr.  P.  Hogan,  Pers-2122B1  to  establish  the  hourly  pay 
rate  for  both  skill  ratings.  Mr.  Hogan  explained  that  a factor  of  1.1 
could  be  applied  against  the  hourly  rate  calculated  from  the  annual  salaries. 
The  hourly  rates  for  $9900  and  $10,652  come  out  to  be  $4.76  and  $5.12, 
respectively.  When  the  factor  of  1.1  was  applied  to  both  annual  hourly 
rates,  the  applicable  hourly  rate  comes  out  to  be  $5.24  for  $4.76  and 

$5.63  for  $5.12  for  Fiscal  Year  1977. 
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"0"  LEVEL  DIRECT  MAINTENANCE  MAN-HOURS 


TEE- 7: Sep  77 


planning  monk  sheet 

MO-8EN-UOO/I  (MV.  9-«6) 
VN  0195-  LF-  20>  n01 


74  / 75 


Hourly  rate  for  iMI-3  for  FY  7y  is  $5163. 


Based  on  Escalation  S^edule  of  Graph  I 


91%  of 


911  of  15.63  -I $5.12 


76  / 77  / 78 

/ 7 / 

Refer  to  Page  30 


79  / 80  / 81  / 82 


MLl  LABOR  RATE,  $4.07  $4.35  $4.66  $5.12  $5.58  $5.98  $6.39  $6.84  $7.32  $7.83  (3) 


SKILL  RATING 


AI4I-3 
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SPARES  - FLKHT  HOURS/AVG.  MPHBUR(NON- RIW)  TEE- 7:  Sep  77 


PLANNING  HONK  SHEET 
WD-KH-UOO/I  (REV.  t-M) 

VNOI95-LF-20>  1N)1 
FY 


CUM.  PUMP  HRS. 


b.  As  shown  on  Planning  page  25,  the  quantities  developed  for 
the  non-RIW  spares  were  in  most  cases  twice  the  quantities  purchased  for 
RIW.  Therefore,  the  cost  for  non-RIW  spares  should  be  less  based  on 
the  larger  ordering  quantities;  however,  this  is  offset  by  the  infla- 
tionary costs  incurr^  during  the  spares  procurement  year  in  question. 

For  the  record,  Abex  concurs  that  a larger  number  of  spares  purchased 
would  contribute  towards  a lower  unit  price.  Hence,  a reasonable  assump- 
tion was  made  that  the  reduction  of  unit  price  on  larger  non-RIW  spares 
quantities  equals  the  yearly  inflationary  percentage  increase  for  the 
procurement  year  in  question.  In  this  way,  the  unit  cost  reduction 
accompanying  a large  quantity  spares  order  should  offset  the  economic 
inflation  of  the  outyears  spares  buy.  Thus,  it  is  anticipated  that  each 
oppositely  directed  cost  driver  (spares  quantity  and  inflation)  would 
tend  to  cancel  each  other  toward  an  equilibrium  price. 

c.  To  implement  the  above  assumption,  the  RIW  price  was  de- 
escalated  using  Graph  I,  page  16,  Escalation  Schedule,  for  those  non-RIW 
spare  quantities  that  were  two  or  more  times  greater  than  the  RIW  spares 
quantities.  This  is  applicable  to  the  non-RIW  spares  price  for  FY  73 
trough  FY  78.  Hence,  Graph  I was  used  to  remove  the  percentage  inflation 
for  the  year  vdien  the  spares  procurement  occurred.  This  removal  of  infla- 
tionary costs  or  a portion  thereof  is  assumed  to  be  the -price  discount 
associated  with  larger  quantity  spares  procurements  for  non-RIW  vice  RIW. 
When  non-RIW  spares  are  double  or  more, than  RIW  spares  quantity,  the  full 
"inflationary  discount"  is  taken.  When  the  noi-RIW  to  RIW  spares  quantity 
ratio  is  less  than  double,  an  appropriate  proportion  of  the  inflationary 
discount  is  used. 

d.  For  the  cost  of  the  FY  79  non-RIW  spares,  an  escalation  factor 
was  used  since  there  wasn’t  any  RIW  cost  data  available  beyond  FY  78  to 
de-escalate.  An  escalation  factor  of  only  3.5%  was  used  for  FY  79  in  lieu 
of  7%,  because  the  quantity  of  non-RIW  spares  was  only  1 1/2  times  greater 
than  the  RIW  spares.  If  the  FY  79  nwi-RIW  spares  were  twice  (or  more  than) 
the  RIW  quantity,  a zero  percent  escalation  factor  would  have  been  used, 
thus  allowing  for  a full  inflationary  discount  per  Graph  I. 

e.  For  the  costs  of  non-RIW  spares  for  FY  80  the  full  inflationary 
discount  (estimated  at  7%  from  Graph  I)  was  allowed  as  the  non-RIW  spare 
quantities  were  estimated  at  five  times  the  RIW  spares  quantity  estimate. 
This  factor  of  five  is  applicable  to  FY  81  and  FY  82  non-RIW  to  RIW  spares 
ratio  (with  its  corresponding  justification  for  the  full  inflationary  dis- 
count allowed);  however,  it  is  realized  that  a slight  increase  in  price 
would  occur  for  FY  81  and  FY  82.  This  slight  increase  is  estimated  at  3% 
each  for  FY  81  and  FY  82  non-RIW  spares  costs  as  RIW  spares  costs  are  not 
available,  and  one  would  not  expect  for  identical  buy  quantities,  FY  81  and 
FY  82  spares  costs  as  being  the  same. 

4.  Planning  page  25  stonnarizes  all  of  the  data  required  to  calculate 
the  spares  difference  costs.  Ihe  spares  difference  costs  are  shown  for 
each  fiscal  year  along  with  the  total  cost  difference  of  $1,007,443 

J refers,  page  26. 

5.  Page  27  stnrnarizes  all  cost  differences  totaling  $1,940,498  in 
favor  of  RW  over  the  non-RIW  alternative. 
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l-ASilINST  AAAO.HAC 
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IlKl'AKrMKNT  OK  THK  NAVY 
AVIAI  ION  SI  ri'I.Y  OKKICK 
700  KOBHINS  AV'KNUK. 
l'lin.AI)Kl.l>HIA.  PA.  INI  11 

ASO  KIK.l.ll  INSTKUCTION  A'.AO.MhC 

Krioi;  OiiRmi.iiul  1 MB  Oftlcri,  Avl.illim  Supjilv  Otflci',  Pli  I 1 H<lt>  1 ph  i a 
li't  I>  1 f. t t ibiil  li'n  l ist 

SIBI:  KKK  (KAIMHK  KKKK  WAKKANTY  ) / K 1 W ( KKl.  1 AHl  I.  ITY  IMPKOVKMKNT  UAKRANTY); 

PROl.KAM  KOR 

RKF:  (a)  NAVSI'P  Pub  1 ii  at  l<in  A107,  MastiT  Rcpa  1 r.ib  1 1-  [ti'm  1. 1st 

(b)  OPNAVINST  A740.2  Scries,  Sub j : The  Naval  Aviation  Maintenance  Program 
(r)  KASltlSST  '*000. N Scries,  Sub):  Reusable  Protective  Shipping  and 
Sti'cliiB  Devices,  procedures  concerning 
(d)  NAVSI'P  Publliatlon  A 17,  MI  l.STR  I P/M  1 l.STRAP 

KN(1.:  (1)  l.lst  ot  Kquipimuits  covered  hv  tills  instruction  (siiininarlzed) 

(*’)  AN /CNANAA/A.I  B i and  AN /CN 1 ISN/ A.I  B i Clyroscope  Assemblies 
(1)  AP77V-S-01  and  AP27V-S-07  Knglne  Driven  Hydraulic  Pumps 

(A)  R 1 - 7h  IK /APN  - I'lA  (V)  Receiver-Transmitter 
(S)  PV  I-0AA-O2N  Knglne  Driven  Hydraulic  Pump 
(b)  AN,AVQ-2A  Head-up  Display  Set 

(7)  RT  60 1 B/APN- 1 A 1 (V)  Receiver-Transmitter 

(B)  AN/APN- 19A (V)  Radar  Altimeter 

1.  IT'Rl’OSK.  This  Instruction  provides  special  procedures  for  the  shipment, 
rii  *■  ipt  , ■ and  reporting  of  equipment  under  KKW  (Failure  Free  Warranty) /RIW 
( Ri' 1 liib  1 1 1 1 y Improvement  Warranty)  contracts. 

niRKi  riVE  CANOKLKD.  KAKOINST  AAA0.H6B 

5.  SCOPE.  Applies  to; 

a.  All  activities  and  .ivlatlon  units  in  the  Naval  Aviation  Supply  Distri- 
bution System  Including  COMNAVA 1 RLANT/PAC,  AMO  (Aviation  Material  Office)  Norfolk 
and  FLKAVNMATOPAC  (Fleet  Aviation  Material  Office  Pacific)  San  Diego,  and 
maltitenance  activities  supporting  the  Fleet. 

b.  Only  those  Items  covered  by  FFW/RIW  contracts  which  are  listed  In 
eiK  Insures  (1)  through  (8)  to  this  instruction. 

A.  STATKMKNT  OF  ilHANdKS.  This  revision: 

a.  Expands  the  scope  of  the  instruction  to  Include  sll  Items  currently  under 

an  FFW/RIW  contract. 

h.  Updates  FSNs  to  NSNs. 

Y.  INFORMATION 

a.  Equipments  within  the  scope  of  this  Instruction  are  covered  with  a pre- 
p.ild  warranty  contract.  The  contractor  warrants  reliability  growth  and  support 
>1  the  units  within  the  service  life  and  calendar  limitations  specified  In  the 
lontract.  (See  enclosures  (1)  through  (8)  for  specific  terms  and  conditions  of 
individual  contracts.) 
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FASOINST  44A0.86C 
1 Feb  1977 


b.  The  contractor  has  affixed  to  each  Item  an  FFW/RIW  nameplate  or  decal 
bearing  an  Individual  serial  number  for  tracking  purposes.  By  moMtoring  the 
reporting  of  these  Items,  the  contractor  and  ASO  can  perform  teehflilcal  reviews 
toward  Improving  the  reliability,  life  cycle  coats  and  fleet  reaAlaees  relative 
to  the  equipment.  Items  not  listed  In  the  enclosures  to  this  iostructlon  are 
excluded  from  the  provisions  of  this  Instruction.  Those  excluded  PJ  units  will 
be  shipped  In  accordance  with  reference  (a). 

6.  ACTION 


a.  Maintenance  Activities 

(1)  Upon  reaK>val  of  a unit  from  Its  Installation: 

(a)  Test  the  unit  In  accordance  with  procedures  specified  In  the 
applicable  manuals  (note  any  special  Instructions  in  the  enclosure  of  this 
Instruction).  If  the  unit  passes  the  teats,  return  it  to  service;  If  It  falls, 
Immediately  prepare  It  for  shipment  as  described  below. 

No  unit  bearing  an  FFW/RIW  plate  or  decal  is  Co  be  opened  or 
repaired  by  any  party  other  than  the  contractor,  unless  specifically  permitted 
by  the  applicable  enclosure  of  this  FASO  Instruction.  UnauCborlamd  repairs  by 
other  than  the  contractor  can  abrogate  warranty  obligations  of  the  contractor. 

(b)  If  the  unit  fails  the  test,  furnish  failure  clretaatauces,  data, 
and  test  readings  where  applicable  on  OPNAV  Form  A790/A7  (Unsatisfactory  Hat,irlal/ 
Condition  Report)  in  accordance  with  reference  (b) , or  on  SF3BB  (Quality  Deficiency 
Report),  whichever  Is  applicable.  Forward  a copy  to  the  contvactor  Indicated  in 
enclosure  (1). 

(2)  Upon  removing  an  RFI  (Ready  for  Issue)  unit  from  the  container  'or 
Inatallailon  when  a project  code  tag  Is  provided: 

(a)  Remove  the  project  code  tag  from  the  envelope  attached  to  the 

container. 


(b)  Enter  the  station  and  date  on  the  tag  In  the  "From"  section. 

(c)  Mail  the  tag  (the  tag  Is  preaddressed  to  the  contractor  and  the 
postage  Is  prepaid). 

(d)  Remove  the  plastic  envelope  from  the  container  and  retain  the 
container  for  return  of  a FJ  unit.  The  container  Is  subject, to  procedures  listed 
In  reference  (c) . 

b.  Supply  Department 

(1)  Issuance.  In  order  to  obtain  oiaxlmun  benefits  of  the  warranty,  FFW/RIW 
units  are  to  be  Issued  "off  the  shelf",  ahead  of  non-FFW/RIW  units. 

(2)  Shipment  of  FFW/RIW  Units 

(a)  Assure  that  the  unit  has  the  original  manufacturer  or  modification 
repair/overhaul  plate  or  decal  securely  attached. 
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I (b)  Package  the  unit  together  with  a completed  and  legible  copy  of 

I OFMAV  Form  4790/47  or  8F  3AA  in  tho  ohlpplng  container,  one  per  container.  In 

order  to  protect  the  warranty,  only  the  container  aneclfled  In  the  aopllcable 
enclosure  will  be  used  for  all  shipments  or  transportation  of  the  units  whether 
new  or  In  need  of  repair.  In  an  emergency,  when  the  specified  containers  are  nut 
available.  Insure  that  equivalent  protection  Is  used  for  shipment  of  the  Items. 

(c)  Ship  the  packaged  unit  to  the  contractor  by  the  most  expeditious 
mode  of  transportation  available.  The  contractor's  name  and  address  appear  on 
the  FFW/RIW  nameplate  and  in  enclosure  (1).  Immediate  rapid  shipment  of  failed 
units  directly  to  the  designated  contractor  facility  Is  required  to  obtain  maximum 
benefits  of  the  warranty. 

(3)  Reports 

(a)  Whenever  a supply  action  Is  taken  for  a FFW/RIW  unit,  prepare 
a transaction  report  In  accordance  with  reference  (d) . 

(b)  When  a shipment  Is  made  to  the  contractor,  forward  a list  of  the 
unit(s)  In  the  shipment  to  the  contractor  via  the  Administrative  Contracting 
Officer.  The  list  shall  reference  the  FFW/RIW  contract  number  as  authorization  by 
ASO  for  such  shipment. 

(c)  Use  Fund  Code  "15"  In  columns  52  and  53  on  DD  Form  1348-1. 
(Paragraph  05180,  Scher'ule  No,  6 of  reference  (d)  defines  this  category  ot  Issue 
as  follows:  "To  contractor  for  repair  or  replacement  under  warranty  clause  of 
contract  and  subject  to  redistribution.”) 

t (d)  Indicate  "ZW5"  In  columns  57  through  59  on  DD  Form  1348-1. 

(Reference  (d)  defines  the  special  project  code  "ZW5"  as;  "ASO  Failure  Free 
Warranty  Contract  Material.") 

(e)  Indicate  the  serial  number  in  the  Item  Nomenclature  block  on  DD 

Form  1348-1. 

7.  ASO  CONTACT  POINT.  For  any  other  information  required  on  warranted  units 
contact  Harry  Furlong,  Autovon  442-2861/2  at  ASO, 
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8 . FORMS  CITED 

a.  OPNAV  Form  4790/47  - Unsatisfactory  Materlal/Condltlon  Report. 

b.  Standard  Form  368  - Quality  Deficiency  Report  (Category  II). 

c.  DD  Form  1348-1  - DOD  Single  Line  Item  Release/Receipt  Document. 

Asterisks  are  not  used  to  Indicate  changes 
since  this  Is  a general  revision. 


/s/  G.  R.  HENRt 

CAPTAIN , SC,  USN 
Exeo-i-ve  Officer 


AUTHENTICATED 


DISTRIBUTION  LIST  NO.  7 
INTERNAL  DISTRIBUTION 


4 


Enclosure  XIV-100 


FASOINST  A440.86C 
1 Feb  1977 


LIST  OF  EQUIPMENTS  COVERED  BY  THIS  INSTRUCTION 


1.  AN/CN49AA/A.IB3  and  AN/CNl 359/AJB3  Gyroscope  Assemblies 

(Enclosure 

(2)). 

a.  Warrantor: 

Lear-Slegler  Inc 

. , Instrument  Division 

4141  Eastern  Ave.,  S.E.,  Grand  Rapids,  Ml  49508 

b.  Equipment  Under  Warranty: 

N^SN 

PART  NUMBER 

FSCM 

2RC1280-0l)-869-92A5F2- 

134333-01-23 

35351 

2RC1280-00-869-92A6FZ 

134383-01-22 

35351 

2RG1280-00-912-215AFZ  , 

134282-01-26 

35351 

2RG661S-00-150-6777FZ 

149900-01-02 

35351 

2RG6615-00-150-6778FZ 

149900-01-01 

35351 

2RG66 15-00- 138- 79 78FZ 

149900-01-04 

35351 

2RG66 15-00-1 38- 7986FZ 

149900-01-05 

35351 

2.  AP27V-5-01  and  AP27V 

-5-02  Engine  Driven  Hydraulic  Pumps 

(Enclosure 

(3)). 

a.  Warrantor: 

Alvex  Corporation 

, Aerospace  Division 

3151  W.  5th  St., 

Oxnard,  CA  93030 

b.  Equipment  Under 

Warranty: 

WSN 

PART  NUMBER 

FSCM 

2RH4320-00-690-2059PF 

65070-02 

75250 

2RHA320-00-389-7949PF 

65070-03 

75250 

3.  RT-763E/APN-1 5A(V)  Receiver-Transmitter  (Enclosure  (4)) 

• 

a.  Warrantor: 

United  Telecontrol  Electronics,  Inc. 

3500  Sunset  Ave. 

, Asbury  Park,  NJ  07712 

b.  Equipment  Under 

Warranty: 

NSN 

PART  NUMBER 

FSCM 

2RH5895-00-110-8174FX 

B18C015 

07450 

Enclosure  (1) 
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4.  PV3-044-029  Engine  Driven  Hydraulic  Puap  (Enclosure  (5)). 

a.  WarranCor; 


Sperry-Vlckers,  AOM  Division 

5353  Highland  Drive,  Jackson,  MS  39206 

b.  Equlpaent  Under  Warranty: 


NSN 

PART  NUMBER 

FSCM 

To  Be  Assigned 

40720A 

62983 

5.  AN/AVQ-24  Head-Up  Display  Set 

(Enclosure  (6)) 

a.  Warrantor: 

E-A  Industrial  Corp. 

4500  N.  Shallowford  Rd., 

Chaablee,  GA  30341 

b.  Equlpaent  Under  Warranty: 

NSN 

PART  NUMBER 

FSCM 

2RH6605-00-346-2557DA 

009-102-01 

33827 

2RH6605-00-346-2530DA 

009-103-01 

33827 

2RH6605-0O-346-2551DA 

009-104-01 

33827 

2RH6605-00-346-2531DA 

009-105-01 

33827 

2RH6605-00- 346-2553DA 

009-106-01 

33827 

2RH6605-00-346-2533DA 

009-107-01 

33827 

2RH6605-0a-346-2555DA 

009-108-01 

33827 

2RH6605-00-346-2534DA 

009-109-01 

33827 

2RH6605-00-346-2556DA 

009-110-01 

33827 

2RH6605-00-518-4933DA 

009-111-01 

33827 

2RB6605-00-518-4929DA 

009-112-01 

33827 

2RH6605-00-518-4949DA 

009-113-01 

33827 

6.  RT-601B/APN-141(V)  Recelver-Tranaaltter  (Enclosure  (7)). 


a.  Warrantor: 

Naval  Air  Rework  Facility 
Naval  Air  Station,  North  Island 
San  Diego,  CA  92135 
ATTN:  Project  RAMPART 

b.  Equlpaent  Under  Warranty: 

NSN  PART  NUMBER  FSCM 

2RH5841-01-017-5528NZ  74766  91145 


Enclosure  (1) 
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7.  AN/APN-194(V)  Radar  Altimeter  (Enclosure  (8)). 

a.  Warrantor: 

Honeyvell,  Inc.  Government  & Aeronautical  Products  Dlv. 
2600  Rldftway  Parkway,  Minneapolis,  MN  55413. 


b.  Equipment  Under  Warranty: 


NSN 

PART  NUMBER 

FSCM 

2RH 584 1 -00- 1 1 0-4 1 30WZ 

ID-1811/APN-194(V) 

94580 

2RM5841-00-110-4882WZ 

MX-9132A/APN-194(V) 

94580 

2RII5841-00-110-4883WZ 

ID-1760A/APN-194(V) 

94580 

2IU1 584 1 -00- 1 1 0- 4 9 1 2WZ 

ID-1768A/APN-194(V) 

94580 

2RH5841-00-110-6262WZ 

RT-1042/APN-194(V) 

94580 

2RH  584 1 -00- 1 1 0- 8 1 2 5WZ 

RT-1015/APN-194(V) 

94580 

1RM5841-00-181-0330WZ 

AS2595/APN-194(V) 

94580 

3 


Enclosure  (1) 


Enclosure  XIV-103 


FASOINST  4440. 86C 
1 Feb  1977 


AN/CH494A/AJB3  AND  AN/Ctll359/AJB3  GYROSCOPE  ASSEMBLIES 
1.  EQUIPMENT  AFFECTED 

a.  The  provisions  of  this  Instruction  apply  to  the  following  Items  only 
If  an  FFW  plate  bearing  serial  numbers  comnenclng  with  "FFWOOOl"  Is  attached: 


NSN 

PART  NUMBER 

FSCM 

2RG1280-00-869-9245PZ 

134383-01-23 

35351 

2RG1280-00-869-9246FZ 

134383-01-22 

35351 

2RG1 280-00-91 2-2 164FZ 

134282-01-26 

35351 

2RG66 1 5- 00- 1 50- 6 7 7 7FZ 

149900-01-02 

35351 

2RG6615-00-150-6778FZ 

149900-01-01 

35351 

2RC6615-00-138-7978PZ 

149900-01-04 

35351 

2RG6615-00-138-  7986FZ 

149900-01-05 

35351 

2.  WARRANTY  DETAILS 


a.  Contract  Number  N00383-67— C-3101  with  LSI  (Lear  Slegler,  Inc.)  warranted 
repairs  of  above  gyroscopes  having  up  to  1,500  hours  of  use,  or  for  a period  of 
five  years  from  the  date  of  delivery  of  the  article  initially  overhauled  by 
LSI,  whichever  occurred  first.  The  contract  was  completed  in  June  73  and  a 
separate  contract  renewing  the  warranty  was  signed.  Thus  units  with  nameplates 
Indicating  contract  N00383-67-C-3101  will  remain  under  warranty  until  1979. 
Contract  Number  N00383-73-C-3537  Is  the  renewal  of  contract  N00383-67-C-3101. 
This  renewal  extends  the  LSI  warrantv  on  the  above  equipment  for  an  additional 
1500  hours  or  six  (6)  years,  whichever  occurs  first. 

b.  Contract  Number  N00383-71-C-0078  provides  a warranty  of  six  (6)  years 
or  1500  hours  for  an  additional  quantity  of  new  production  gyroscopes  purchased 
from  LSI,  which  were  not  covered  by  the  original  FFW  contract. 

3.  TEST  PROCEDURES 


a.  Upon  failure  of  an  Installed  unit,  test  the  unit  on  the  applicable 
LT3275  test  stand  per  AN/AJB-3  Intermediate  Service  Instructions  Manual,  NAVAIR 
11-70-FF-6  or  NAVAIR  11-70-FF-8,  If  the  unit  passes  the  test,  return  It  to 
service;  If  It  falls,  take  action  to  ship  the  unit  per  paragraph  £b(2;  and  6b(3) 
of  this  Instruction. 

4.  SHIPPING  CONTAINERS 


a.  Only  the  following  containers  are  authorised  for  all  shipment  of 
material  under  this  contract: 

2RM6615-00-906-6787FZ  (Inner),  Part  N\aber  999204-01 
2RH1280-00-921-5014FZ  (Exterior),  Part  Number  999205-01  or 
1RD8145-01-016-3449UX,  Part  NuAer  (80132)  15024-4,  which  consists  of: 
1RM8145-01-016-3456UX  (Inner),  Part  Number  (80132)  15024-201  and 
lRD8145-01-0i6-3452UX  (Exterior),  Part  Number  (80132)  15024-200. 
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b.  The  contractor's  nane  and  address  appear  on  the  FFW  naoieplateB  and 
In  enclosure  (1).  FFW  naaeplates  showing  an  address  other  than  the  following 
should  be  Ignored,  and  the  unit  shipped  to: 

DCASMA  CKAND  RAPIDS 
c/o  LEAR  SIEGLER  INC. 

Instruaent  Division 
4141  Eastern  Avenue  S.E. 

Grand  Rapids,  HI  49S08 


Enclosure  (2) 
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AP27V-5-01  AND  AP27V-5-02  ENGINE  DRIVEN  HYDRAULIC  PUMPS 

1.  EQUIPMEMT  AFFECTED 

a.  The  provlalone  of  this  instruction  apply  to  engine  driven  hydraulic 
punpa  aanufactured  by  the  Abex  Corporation,  NSN  2R114320-00-690-20S9PF  and 
2RH4320-00-389-7949PF,  only  if  an  FFW  plate  bearing  one  of  the  following 
Abex  serial  nuabers  is  attached; 

133003,  133009,  133013  through  133024,  133026,  133027,  133029,  133030 
through  133125,  and  133127  through  133271 

b.  Subsequent  serial  nuabers  for  future  production  F-14A  aircraft  will  be 
covered  by  aacndaent  to  the  basic  FFW/RIW  contract  and  are  applicable  to  this 
Instruction. 

2.  WARRAMTT  DETAILS 


a.  ASO  contract  nuad>er  N00383-73-C-3318  with  the  Abex  Corporation  warranted 
repairs  of  the  coaplete  population  of  the  hydraulic  puaps  for  a total  of 
387,000  operating  houra  or  a period  of  six  (6)  years  after  delivery  of  the 
last  of  the  production  units,  whichever  occurs  first.  Abex  Is  required  under 
the  contract  to  ship  a pump  within  twenty-four  (24)  hours  of  the  receipt  of  a 
puBq>.  In  a HORS  condition,  Abex  will  respond  to  a telecon  by  shipment  of  a 
replacement  pump  within  twenty-four  (24)  hours  of  the  shipment  of  a pump  to 
Abex.  This  Is  accomplished  with  a pool  of  RFI  pumps  at  Abex.  This  contract 
has  been  amended  to  extend  the  warranty  for  the  entire  population  of  587  Abex 
pumps,  part  nuad>er  65070-03  and  65070-02,  to  July  1982. 

3,  TEST  PROCEDURES 


a.  Not  applicable.  All  testing  of  these  units  is  to  be  performed  by  the 
contractor  under  the  provisions  of  the  FFW  contract.  Upon  removal  and/or 
failure  of  an  Installed  unit,  retura  It  to  the  contractor  with  the  required 
documentation  as  specified  In  paragraphs  6b(2i  and  ob(3)  of  this  Instruction, 
and  Abex  form  nvaber  A-710  when  available. 

4.  SHIPPING  CONTAINERS 


a.  Reusable  containers  shall  conform  to  ATA  (Air  Transport  AssociatlonX 
Specification  300,  Category  I,  or  MIL-C-4150. 
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RT-763E/APN-154  (V)  RECEXVER-TRAHSMITTER 

1.  EQUIPMEWT  AFFECTED 

a.  The  provisions  of  this  Instruction  are  applicable  to  the  AN/APN1S4 
Receiver  Transaltter  asseably,  RT-763E/APN154(V) , oanufactured  by  United 
Telecontrol  Electronics,  Inc.  (FSCM  074S0)  only  If  an  FFW  label  Is  attached. 
Manufacturer's  part  nuiiber  for  subject  aaseably  Is  B18C015,  MSN  2RHS89S-00-110- 
8174FX. 

2.  WARRANTY  DETAILS 

a.  ASO  contract  nuaber  N00383-72-C-2458  with  United  Telecontrol  Electronics, 
Inc.  warranted  repairs  of  above  recelver-transaltter  asscablles  having  up  to 
1,000  operating  hours  or  for  a period  of  26  aonths  after  delivery  of  the  units, 
whichever  occurred  first.  The  warranty  applied  to  all  parts  and  coaponents 

of  the  recelver-tranaaltter  except  the  aagnetron,  UTE  part  nuaber  B18B022, 
which  was  warranted  for  500  operating  hours  or  24  aonths,  whichever  occurred 
first.  UTE  was  required  under  this  contract  to  return  the  repaired  unit 
within  thirty  days  of  Its  receipt.  This  contract  has  been  coapleted. 

b.  Contracts  N00383-73-C-3384  and  N00383-75-C-0045  are  follow-ona  to  the 
above  contract,  which  provide  additional  quantities  of  new  production  recelver- 
tranaaltter  units  froa  UTE,  with  the  same  warranty  provisions  as  the  above 
contract . 

3.  TEST  FROCEDURES 

a.  Upon  reanval  and/or  failure  of  an  Installed  unit,  the  unit  Is  to  be 
ated  In  accordance  with  the  checkout  procedures  listed  In  paragraph  4-11  of 
AFN  154  Interaedlate  Maintenance  Manual,  NAVAIR  16-30  APN154-2.  If  the  unit 
passes  the  test,  return  It  to  service;  If  It  falls,  return  It  to  the  contractor 
with  the  required  docuaentatlon  per  paragraphs  6b(2)  and  6b(3)  of  this 
Instruction. 

4.  SHIFFIMC  CONTAINERS 

a.  Reusable  shipping  container,  NSN  2RH8145-00-288-1396TA  will  be  used 
exclusively  for  all  shlpaents  of  recelver-transaltter  units  under  this  RIM 
prograa. 
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FV3-044-029  KNGINE  DRIVEN  HYDRAULIC  PUMP 


1.  EQUIPMENT  AFFECTED 

a.  The  provisions  of  this  Instruction  are  applicable  to  the  AV-8A  engine 
driven  hydraulic  puap.  model  PV3-044-029,  manufactured  by  Vickers  AOM  Division 
of  Sperry  Rand  Corporation  (Vickers  part  number  407204,  NSN  to  be  assigned). 

2 . WARRANTY  DETAILS 


a.  ASO  contract  number  N00383-76-C-0491  with  Vickers  warranted  repairs 
of  240  above  engine  driven  hydraulic  pumps  for  a poLal  of  125,000  operating 
hours  (equivalent  to  50,000  aircraft  flying  hours)  or  a period  of  30  months 
from  the  date  of  acceptance  and  delivery  of  the  last  production  unit,  whichever 
occurs  first.  Vickers  Is  required  under  this  contract  to  ship  either  the 
repaired  unit  or  a replacement  unit  within  30  days  of  the  receipt  of  a failed 
unit.  When  this  unit  Is  delivered  from  Vickers  production  starting  29  October 
1977,  It  will  become  the  replacement  for  Vickers  pumps  part  number  715404 
(NSN  2RH4320-00-356-1055KA)  and  776422  (NSN  2RH4 320-00-4 52-1988KA) . The 
production  schedule  provides  for  delivery  of  40  pumps  per  sionth  for  six  months 
starting  on  the  above  date. 

3.  TEST  PROCEDURES 


a.  Not  applicable.  All  testing  of  these  units  Is  to  be  performed  by  the 
contractor  under  the  provisions  of  the  RIW  contract.  Upon  failure  and/or 
removal  of  an  installed  unit,  return  It  to  the  contractor  with  the  required 
documentation  as  specified  in  paragraphs  6b(2)  and  6b(3)  of  this  Instruction. 

4.  SHIPPING  CONTAINERS 


a.  Reusable  shipping  containers  conforming  to  MlL-D-6054  shall  be  furnished 
by  the  government . 
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AN/AVQ-24  HEAD-UP  DISPLAY  SET 


1.  EQUIPMENT  AFFECTP) 

a.  The  provlelone  of  this  Instruction  spply  to  the  following  coaponents 
of  AN/AVQ-24  Hesd-Up  Displsy  set  asnufsctured  by  E-A  Industrlsl  Corp.  (P/N 
009-101-01)  under  contrsct  numbers  P34601-74-A-0081,  order  GB31  end  F34601-»73-A- 
2883.  order  GB14; 


NSN 

NOMENCLATURE 

PART  NUMBER 

2RH6605-00-346-2557 

DA 

Indicator,  Digital  Display 

009-102-01 

2RH6605-00- 346-2530 

DA 

Amplifier,  Video 

009-103-01 

1RD6605-00- 346-2551 

DA 

Mounting  Base,  Electrical 

Equip. 

009-104-01 

2RH6605-GO- 346-2531 

DA 

Power  Supply 

009-105-01 

1RM660 5-00- 346-2553 

DA 

Mounting  Base,  Electrical 

Equip. 

009-106-01 

2RH6605-00- 346-2533 

DA 

Control,  Computer 

009-107-01 

1RM6605-00-346-2555 

DA 

Mounting  Base,  Electrical 

Equip . 

009-108-01 

2RH6605-00- 34 6- 2 5 34 

DA 

Computer,  Digital  Data 

009-109-01 

1RM6605-00- 346-2556 

DA 

Mounting  Base,  Electrical 

Equip. 

009-110-01 

2RH6605-00- 51 8-49 33 

DA 

Control,  Range 

009-111-01 

2RH6605-00- 518-4929 

DA 

Gyroscope,  Accelerometer 

009-112-01 

1RM6605-00-518-4949 

DA 

Mounting  Base,  Electrical 

Equip. 

009-113-01 

(One  esch  of  the  sbove  listed  components  constitutes  s complete  AN/AVQ-24  Hesd-Up 
Displsy  Set.) 


2.  WARRANTY  DETAILS 

*.  Under  contrsct  number  F34601-73-A-2883,  order  GB14,  ASO  procured  84  AN/AVQ- 
24  Hesd-Up  Displsy  systesM  from  E-A  Industrlsl  Corp.  This  order  wss  emended  to 
include  provisions  for  rellsblllty  shskedown  end  rellsblllty  verlflcstlon  testing. 

(1)  Rellsblllty  shskedo%m,  consisting  of  five  cycles,  esch  of  five  hours 
HUD  system  operstlon.  Is  conducted  on  esch  system  to  Identify  snd  correct  Infsnt 
mortsllty  fsllures. 

(2)  After  completion  of  rellsblllty  shskedown  the  contrsctor  performs  s 
rellsblllty  verlflcstlon  test  on  esch  system  to  demonstrste  that  the  MTBF  (Mean 
Time  Between  Failures)  meets  the  requirements  of  MIL-D-81879  (350  hours  KTBF) . 

The  reliability  verification  test  consists  of  a minimum  of  50  hours  of  operation 
for  each  system.  The  MTBF  Is  determined  by  dividing  total  operating  hours  by 
the  number  of  relevant  failures. 

(a)  If  the  reliability  verification  Indicates  a reject  condition,  the 
contractor  Is  responsible  for  making  the  necessary  changes  at  his  coat  In  all 
production  sets  (Including  the  update  of  equipment  already  produced  under  this 
contract)  to  remove  potential  additional  failures  of  the  nature  which  produced 
the  reject  condition. 
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(3)  In  addition,  the  contractor  warrnntH  t h*-  t.iilurt-  free  opcrilion  of 
each  systea  for  50  operating  hours,  or  a period  of  one  year  from  the  dati-  of 

delivery  to  the  Navy. 

b.  Contract  nunber  F34601-74-A-0081 , order  CHll  Is  .s  follow-on  to  the  above 
contract,  providing  for  an  additional  42  HUD  systems  to  the  qu/intity  procured  above. 
The  reliability  provislona  of  this  contract  are  essentfally  the  same  as  those 
detailed  above  for  contract  F34601~73-A-2883 . 

c.  Equipment  which  falls  In  service  after  the  expiration  of  the  warranty 
period  Is  repaired  by  E-A  Industrial  Corp.  under  a commercial  overhaul  contract. 
(Current  contract  Is  N00383-76-A-6330. ) 

3.  TEST  PROCEDURES 

a.  All  reliability  testing  described  above  Is  to  be  conducted  by  the  con- 
tractor. 

4.  SHIPPING  CONTAINERS 


a.  The  following  reusable  shipping  containers  are  to  be  used  for  all  ship- 
ment of  the  items  listed  below  under  this  contract: 


NSN 


NOHNWCLATliRK 


SHIPPING  CONTAINER 


2RH660S-00-346-2SS7 
2IU16605-00- 346-2530 
2RH6605-00- 346-2534 
2RH6605-00-51&-4929 


Indicator,  Digital  Display 
Amplifier,  Video 
Computer,  Digital  Data 
Gyroscope,  Accelerometer 


1RM8145-00-485-8256PF 

2RH8l45-00-522-69n7nA 

2RH8145-00-540-1762EE 

1RM8145-01-016-3448RA 
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RT  b01B/APN-Ul(V)  RECEIVER-TRANSMITTER 

1 . EQUIPMENT  AFFECTEU 

a.  The  provisions  of  this  Instruction  apply  to  those  RT-601B/APN-141 (V) 
recelver-transnltter  assemblies  reworked  by  the  NARF  NORIS  (Naval  Air  Rework 
Facility  North  Island)  under  an  organic  RIW  program.  The  units  wtilch  have 
been  modified  to  the  RIW  configuration  are  identified  by  NSN  2RHS841-01-017- 
5528NZ. 

2.  WARRANTY  DETAILS 


a.  The  first  organic  RIW  program  was  Initiated  by  NAVAIRSYSCOM  letter  AIR- 
414C;PB  of  24  September  1975.  This  program  (designated  Project  RAMPART) 
requires  NARF,  NORIS  to  update  200  subject  units  to  an  RIW  configuration  by 
Incorporating  changes  designed  to  increase  the  reliability  of  this  equlpoient. 
NARF  NORIS  In  turn  warrants  that  any  of  these  200  units  which  fall  In  less 
than  200  hours  from  the  previous  failure  will  be  repaired  without  reimburse- 
ment throughout  the  three  year  period  specified  for  this  program.  NARF  NORIS 
Is  required  to  ship  a replacement  unit  within  24  hours  of  receipt  of  a failed 
unit.  In  addition,  the  turnaround  time  fot  repair  of  a particular  unit  shall 
not  exceed  14  days.  The  funding  for  this  program  was  based  on  a minimum  of 
1002  increase  In  receiver-transmitter  reliability,  as  reflected  by  the  HTBF 
(Mean  Time  Between  Failures).  These  units  as  required  by  the  program  approval 
will  be  used  only  in  support  of  the  F-4J  and  TA-4.I  aircraft. 

3.  TEST  PROCEDURES 

a.  Upon  failure  of  an  installed  unit,  the  unit  is  to  be  subjected  to  the 
Minimum  Performance  Standard  tests  contained  in  the  field  maintenance  manual, 
NAVAIR  16-30  APN  141-1,  Tables  6-12  and  6-13.  If  the  unit  passes  these  tests, 
return  it  to  service;  if  it  falls,  take  action  to  return  the  unit  with  the 
required  documentation  per  paragraphs  6b(2)  and  6b(3)  of  this  instruction. 

4.  SHIPPING  CONTAINERS 


a.  Reusable  shipping  container,  NSN  9G81 10-00-254-5713  will  be  used  exclusively 
for  all  shipments  of  receiver-transmitter  units  under  this  RIW  program.  The 
unit  will  be  shipped  to  NARF  NORIS,  Attn:  Project  RAMPART. 
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AN/APN-194(V)  RADAH  ALTIMETER 


1.  EQUIPMENT  AFFECTED 

a.  The  provisions  of  this  instruction  apply  to  the  following  components  of 
the  AN/aPN-194  (V>  Radar  Altimeter  System  manufactured  jy  the  Oovernnient  & 
Aeronautical  Products  Division  of  Honeywell.,  Inc.  only  If  an  unexplred  warranty 
decal  is  attached: 


NSN 

2RH  584 1 -00- 1 1 0-4 1 30WZ 
2RM5841-00-H0-4882WZ 
2RH5841-00-U0-4883WZ 
2RH584 l-OO- 1 10-49 1 2QZ 
2RH5841-00-110-6262WZ 
1RM5841-00-181-0330WZ 
2RH5841-00-110-8125WZ 

2.  WARRANTY  DETAILS 


NOMENCLATURE 


PART  NUMBER 


Height  Indicator 
Interference  Blanker 
Height  Indicator 
Height  Indicator 
Receiver-Transmitter 
Antenna 

Receiver-Transmitter 


Jal082AA01 

LG1056AB01 

JG1061AB01 

JG1073AB01 

HG719A4 

LG8U1 

HC7194A3 


a.  The  APN  194  system  was  originally  purchased  from  Honeywell  by  NAVAIR 
under  contracts  N00019-70-C-0352,  N00019-73-C-0086  and  N00019-74-C-0090.  Under 
these  contracts,  receiver-transmitters  were  warranted  for  1500  operating  hours 

or  two  years  after  acceptance,  whichever  occurred  first;  the  remaining  components, 
which  do  not  have  elapsed  time  Indicators,  were  warranted  for  two  years  after 
acceptance.  Honeywell  was  required  under  these  contracts  to  return  the  repaired 
unit  (or  a replacement  unit)  within  45  days  of  its  receipt. 

b.  ASO  purchased  additional  quantities  of  above  APN-194  (V)  components 
under  contract  number  N00383-76-C-1535.  This  contract  is  a follow-on  to  the 
above  NAVAIR  contracts,  with  the  same  warranty  provisions. 

(1)  The  warranty  Includes  the  following  provision  for  above  Receiver- 
Transmitters  only: 

"This  equipment  shall  not  be  opened  during  the  warranty  period 
except  for  the  purpose  of  Installing  a Digital  Computer  Assembly  to  allow  for 
use  on  chose  aircraft  which  require  a Digital  Range  Output." 

3.  TEST  PROCEDURES 


a.  Upon  failure  of  an  installed  unit,  the  unit  is  to  be  tested  in  accor- 
dance with  the  applicable  checkout  procedures  listed  in  the  field  maintenance 
manual,  NAVAIR  16-30APN194-1 . If  the  unit  passes  these  tests,  return  it  to 
service;  if  it  fails,  take  action  to  return  the  unit  with  the  required  documen- 
tation per  paragraphs  6b(2)  and  6b(3)  of  this  instruction. 

4.  SHIPPING  CONTAINERS 


a.  The  following  reusable  shipping  containers  are  to  be  used  for  all  ship- 
ment of  the  items  listed  below  under  this  contract: 


NSN 

2RH 5841-00-110-4130 
2RH 5841-00-110-4883 
2RH 5841-00-1 10-6262 
2RH5841-00-110-8125 


NOMENCLATURE 

Height  Indicator 
Height  Indicator 
Receiver-Transmitter 
Receiver-Transmitter 
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SHIPPING  CONTAINER 

00-192-1604 

00-192-1604 
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ABEX  ADP  OUTPUT 


PARTS  USAGE  BY  PART  NUMBER* 


P/N 

DESCRIPTION 

TOTAL  QTY. 

50068 

PUJG-PROTF£TIVI-; 

155 

50071 

PUX]- PROTECTIVE 

155 

50114 

PLUG- PROTECTIVE 

155 

50699 

KIT- PACKING 

1 

52649 

WASHER- FIJVT 

24 

52963 

PI-ATE- RETAINING  SHOE 

37 

52997 

PIN-STR  HDLS 

29 

53566 

INSE31T-HELirJU.  COIL 

80 

53570 

PLUG- PROTECTIVE 

38 

53575 

PIN-STR  HDLS 

2 

53588 

SCREW-CAP  SOC  HD 

26 

55591 

NUT- CHECK 

2 

55597 

INSERT- HELICAL  COIL 

320 

55953 

BOLT-MACHINE  12  FI 

1696 

56438 

BFJVRING-NF£DLE 

21 

•Extracted 

from  Abex  Part  Number  Master  File 

Printout  of  5/77 
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ESCALATION 

In  the  Abex  contract,  N00383-73-C-3318,  inflation  magnitudes  were 
approved  by  Defense  Contract  Audit  Agency  (DCAA)  Van  Nuys,  CA  auditors 
from  contractor  submitted  inflation  rates.  The  auditors  criteria  for 
establishing  the  percentage  escalation  allowed  were  various  Bureau  of 
Labor  Statistics  Data  among  which  were  the  Gross  National  Product, 

Wholesale  Price  Indices,  Inplicit  Price  Deflator  Indices,  etc.  per  tel- 
con  with  Mr.  Miska,  DCAA  Van  Nuys,  CA,  213-997-3101  and  ASO  (TEE- 3). 

This  memorandum  report  compares  the  auditor's  approved  escalation  rates 
with  those  determined  by  an  ASO  Escalation  Model  which  was  presented  at 
the  11th  International  Logistics  Symposium,  August  1976,  Valley  Forge, 

Pa,  sponsored  by  the  Society  of  Logistics  Engineers.  The  ASO  Escala- 
tion Model  quantifies  the  outyears  economic  uncertainty  for  more  equitable 
risk  sharing  between  buyer  and  seller  on  long  term  fixed  price  contracts. 

The  ASO  Escalation  Model  is  applied  to  the  F-14  RIW  punp  linder  con- 
tract and  the  model  is  block  diagranmed  on  sheet  "A".  Various  national 
Wholesale  Price  Indices  (WPI)  and  Standard  Industrial  Classification  (SIC) 
labor  rates  were  selected  from  Bureau  of  Labor  Statistics  (BLS)  data 
tailored  to  the  pump  under  contract.  Using  the  Escalation  Model  equation 
on  sheet  "B"  for  the  BLS  data  recorded  on  sheet  "C",  the  indices  for 
labor  and  material  were  calculated  and  recorded  on  sheet  "D".  Conpatible 
Overhead  Indices  were  used  from  "Overhead  Index  for  Aircraft  Manufacturing" 
prepared  by  American  Power  Jet  Co.,  Ridgefield,  NJ,  for  NAVAIR  5063  under 
N68335-75-C-1088,  APJ  report  #761-217.  Overhead  indices  used  are  re- 
corded on  sheet  "C  with  their  corresponding  model  indices  calculated  in 
accordance  with  the  model  and  listed  on  sheet  "D".  Indices  were  not  gen- 
erated for  1977,  as  the  calendar  year  1976  is  the  last  full  year  of  BLS 
data. 

The  results  of  the  comparison  between  DCAA  Van  I^s  and  the  ASO  Model 
for  Escalation  is  listed  on  sheet  "E".  After  allowing  for  plus  or  minus 
one  percent  equal  risk  sharing  between  buyer  and  seller  (for  data  pre- 
cision and  administrative  economy),  dollar  adjustments  were  calculated  for 
Lots  I - IV,  V,  and  VI  for  each  category  of  labor,  material,  and  overhead. 
In  each  case  a small  adjustment  in  favor  of  the  contractor  was  required 
in  order  to  maintain  his  risk  to  that  which  was  originally  negotiated. 

The  escalation  dollar  adjustments  were  summed  and  converted  into  an  equi- 
valent flight  hour  program  reduction,  sheet  "E".  Hence,  if  the  ASO  F^ca- 
lation  Model  was  contractually  used  instead  of  the  DCAA  Van  Nuys  escala- 
tion rates,  then  for  Lots  I through  VII  inclusive,  a reduction  of  15,508 
pump  hours  warranty  coverage  with  a risk  value  of  $32,117,  would  have 
been  required  in  order  to  maintain  buyer/seller  risk  in  equilibrium.  Thus, 
the  pump  warranty  hours  would  have  been  reduced  from  730,500  to  713,559 
or  2.3%.  Sheet  "F"  graphically  displays  the  model  escalation  rates  and 
program  pump  hour  adjustments. 

In  conclusion,  the  differences  thus  far  between  the  DCAA  Van  Nuys  and 
the  ASO  Model  for  Escalation  are  small  enough  to  consider  each  as  being 
responsive  to  past  economic  changes.  However,  the  ASO  Escalation  Model 


2 


Enclosure  XVI -119 


TEE- 3,  Sep  77 


is  a dynamic  non-linear  indicator  because^  it  periodically  sanples  the 
economic  conditicms  (inflation  and  recession)  during  the  contract  as 
opposed  to  a straight  line  or  incremental  linear  projection/guesstimate 
(inflation  or  recession)  projected  from  available  past  economic  data. 

On  this  basis,  the  ASO  Escalation  Model  is  considered  as  being  more 
equitable,  more  sensitive,  and  more  responsive  to  changes  in  eccmomic 
conditicHi&and  provides  a basis  to  reduce  RIW  costs  by  keeping  added 
ccmtractor  risks  due  to  anticipated  inflation  from  increasing  his  pro- 
posed costs  to  a seller. 

The  results  of  this  inflation  study  were  applied  to  the  economic 
coqparison  between  the  Abex  pimp's  RIW  and  its  most  likely  sipport 
alternative,  Abex  Corporation  RIW  Mid  Contract  Evaluation  Contract 
N00383-73-C-3318,  Report  No.  ASO  TEE-2-77,  enclosure  XIII  refers. 
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ESCALATION  MODEL  BLOCK  DIAGRAM 


WEIGHTING  FACTORS 
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ESCALATION  EQUATION  RESULTS 
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TEE- 3,  Sep  77 


ESCALATION  PROCJRAM  AnJUSTMENFS 
NOTES 

1.  Approved  contractual  escalation  rates  per  Defense  Contract  Audit 
Agency  (l)CAA),  Van  Nuys,  CA. 

2.  A plus  or  minus  one  percent  risk  sharing  band  exists  about  a pre- 
determined fixed  escalation  (auditor's  rate  in  this  case).  This 
band  conpensates  for  the  data  precision  and  administrative  effi- 
ciency of  developing  the  indices.  For  further  information,  see 
ASO  Report  on  the  Escalation  Model. 

3.  Audit  reports  and  negotiated  clearances  were  used  to  extract  labor 
material,  and  overhead  costs  by  year  in  order  to  compute  escalation 
program  adjustments.  A cumulative  cost  for  Lots  I through  VI  is 
shown  in  lieu  of  the  individual  yearly  costs.  These  cumulative 
costs  are  shown  in  order  to  prevent  a conpetitor  from  obtaining  an 
unfair  advantage  by  reverse  engineering  to  hourly  rates,  burdens, 
etc.  This  is  also  in  conformance  with  title  18  DSC  1905  which  pro- 
hibits release  to  the  public  of  any  contractor  information  contained 
in  audit  reports. 

4.  Dollar  adjustment  is  in  favor  of  the  contractor  because  the  ASO  model 
indicates  in  each  case  that  the  escalation  was  greater  than  the  con- 
tractor anticipated/auditor  approved  rates.  Therefore,  an  adjustment 
in  favor  of  the  contractor  is  required  to  return  his  economic  risks 
to  that  which  was  negotiated.  Dollar  adjustments  were  calculated 

by  multiplying  the  yearly  negotiated  (labor,  material,  or  overhead) 
rate  by  the  corresponding  percentage  escalation  adjustment.  A cumu- 
lative dollar  adjustment  in  favor  the  contractor  is  recorded  in  lieu 
of  yearly  adjustments  for  the  same  reasons  described  in  Note  #2  above 

5.  This  ratio  was  generated  frcan  the  information  in  Table  II  of  the  main 
report. 

6.  Program  reduction  in  punp  hours  coverage  due  to  an  escalation  adjust- 
ment was  calculated  by  nultiplying  the  yearly  pimp  hours  per  dollar 
by  the  corresponding  yearly  total  dollar  adjustment.  The  ASO  Escala- 
tion Model  provides  for  a program  utility  adjustment  rather  than  ex- 
change of  dollars.  Dealing  in  dollar  adjustments  can  lecid  to  day 
one  negotiation  re-hashing  and  trade  offs  for  contract  adjustment 
modifications.  Using  program  utility  adjustments  (flight  hours, 
equipment  hours,  miles,  landings,  etc.),  eliminates  this  problem. 

For  further  information,  see  the  ASO  Report  on  the  Escalation  Model. 
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IS  summlcmcmtarv  notes 

Hiis  report  provides  a case  history  for  RIW  contracting  to  the  mid  con- 
tract point.  The  RIW  contract  was  the  first  of  its  type  in  DOD  com- 
bining long  term  warranty  with  contract  suppiort  responsibilities. 
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RIW  (Reliability  Improvement  Warranty)  is  considered  by  DOD  (Department  of 
Defense)  as  being  in  a trial  phase  coring  whidi  the  philosophies,  techni- 
ques and  applications  could  be  wrung  out.  The  Abex  RIW  contract,  about 
which  this  report  deals,  innovated  features  of  ivo  exclusions,  support,  as 
well  as  early  timing  in  the  sequence  of  the  life  of  an  item.  Thus,  the 
report  on  this  Abex  RIW  contract  is  meaningful  in  terms  of  evaluating  RIW 
results  against  other  most  likely  results  should  an  otherwise  normal 
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support  mode  have  been  selected  rather  than  RIW. 

The  pre-contract  history  is  provided  as  well  as  the  main  conditicms  and 
terms  of  the  RIW  contract  itself.  Each  area  of  interest  (Program,  Admin- 
istration, Engineering,  Logistics  and  Economics)  is  reviewed  and  quanti- 
fied from  data  developed  for  the  RIW  contract  purposes  as  well  as  data 
from  other  Navy  sources  obtained  for  evaluation  purposes.  Throughout 
the  report,  results  obtained  within  the  Abex  contract  are  ccmpared  against 
non- RIW  alternatives  as  well  eis  other  experiences  obtained  with  other 
equivalent  engine  driven  hydraulic  puiifis  supported  without  benefits  of 
RIW. 

Conclusions  to  date  can  be  made  that  the  RIW  goals  anticipated  were  more 
than  met  and  the  RIW  contract  has,  in  fact,  resulted  in  a most  cost 
effective  support  alternative  available  to  the  Navy.  Additionally,  the 
RIW  alternative  has  provided  si^ierlative  support  to  the  fleet  within  a 
Navy  investment  considerably  less  than  other  conparative  units  used  in 
other  front  line  Navy  aircraft.  The  report  provides  considerable  sup- 
portative  detail  and  analysis  to  back  up  the  above  conclusions. 
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